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(54) THERMAL ANALYZER AND ITS MEASURING METHOD 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a thermal 
analyzer in which a sample in a trace amount is heated 
by a heater with a small heat capacity so as to be 
measured and in which the sample can be heated to a 
high temperature by very small electric power by a 
method wherein a thin-film heate r which is formed 
integrally with aboard^ asamt^ part and a 

temperature detection part are formed integrally so as 
to be installed. 

SOLUTION: In a sample heati ng chambe r 1000 at a 
thermal analyzer, a heat generat ion part in w hich a thin- 
film heater 2 comprising a cavity at the lower parf is 

formed integrally-with a board 1, a sample holding part 3 
which is formed in a region close to the thin-film heater 
2 and a temperature detection part which measures the 
temperature of the sample holding part 3 are form ed^ 
integrally so as to be housed. The output signal of the 
temperature defectibYTpart is input to a temperature 
detection circuit 2000, and a part of a processed signal 

is judged and processed by a temperature and time control circuit 3000. Then, a part is fed 
back to the sample heating chamber 1000 as a signal for temperature scanning, and it is used 
for the temperature scanning of the thin-film heate r 2. In addition, the output signal of the 
temperature detection circuit 2000 ancTthatof the temperature and time control circuit 3000 
are displayed by a display circuit 4000 as signals related to various temperatures. Consequently, 
a sample in^a t race moun t can be heated by a heater whose heat capacity is small, and the ^ 
sampje carTbe heated to a high temperature by very small electric power. 
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* NOTICES * 

Japan Patent Offic is not resp nsible f r any 
damages caused by the us of this trans I at i n. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the thermal-analysis equipment which performs a temperature up or the 
temperature scan made to lower for a sample, and measures the thermal change based on 
physicochemical change of the aforementioped^sample as a function of temperature or time 
While forming as a.thin film-heaterjwhich ^ubstrate^d re ally forms the exoergic section for 
sample heating, and has a c avity in the l ower part Ther mal-analysis equipment characte rized by 
having really formed the sample-attaching part hofding"the aforementio ned sam p]e.j|ndjtHe 
temperature detecting element which detects the temperature of the aforementioned sample" 
attaching part in the fie ld close to the aforementioned thin film heater in the thin film supporter 
which supportsTthe aforeme ntioned thin film ^healexor the aforementionedjthin.filmJheater, and 
preparing it in it. 

[Claim 2] Thermal-analysis equipment according to claim 1 characterized by preparing two or 
more sample attaching parts and two or more temperature detecting elements which detect the 
temperature of this sample attaching part respectively in one thin film supporter containing the 
aforementioned thin film heater. — 
[Claim 3] Thermal-analysis equipment-according to claim 2 characterized by having adjusted the 
thermal combination with the aforementioned thin film heater and the^aforei^nJLign^d f ample 
attaching part so that a respectively minute temperature gradient may\>ccur in two or more 

aforementioned sample attachin g parts. • * - 

[Claim 4] Thermal-analysis equipment according to claim 1 characterized by making the 
aforementioned sample attaching part into the hollow which consists of a thin film. 
[Claim 5] Thermal-analysis equipment according to claim 1 which makes the substrate which has 
the aforementioned exoergic section single crystal material, and is characterized by forming a 
cover so that the aforementioned exoergic section and the aforementioned sample attaching 
part may be covered. 

[Claim 6] Thermal-analysis equipment according to claim 5 characterized by having carried out 
alignment so that a hole may be established in the field of the aforementioned cover which hits 
right above the aforementioned sample attaching part and it may be put into a sample through 
the aforementioned hole. 

[Claim 7] Thermal-analysis equipment according to claim 6 which makes the size of the 
aforementioned hole a predetermined size and is characterized by using the aforementioned hole 
as a measure which specifies the quantity of a sample. 

[Claim 8] Thermal-analysis equipment according to claim 1 characterized by limiting arrangement 
of the exoergic section for the aforementioned sample heating only near the aforementioned 
sample attaching part or the aforementioned sample attaching part 

[Claim 9] Thermal-analysis equipment according to claim 1 characterized by forming thin film 
covering of a wrap sake for the aforementioned sample attaching part at least at the time of 
measurement 

[Claim 10] Furthermore, thermal-analysis equipment according to claim 1 or 9 characterized by 
establishing the self-excited-vibration means which carries out self-excited vibration combining 
an excitation means to excite the aforementioned sample attaching part at least an oscillating 



http://www4.ipdljpo.gojp/cgi-bin^ 2003/01/21 



2/2 K-e; 



detection means to detect vibration of the aforementioned sample attaching part, and the 
aforementioned excitation means and the aforementioned oscillating detection means. 
[Claim 1 1] The aforementioned excitation means is thermal-analysis equipment according to 
claim 10 by which it is exciting-using periodic expansion contraction of aforementioned thin film 
heater by alternating current for excitation made to superimpose on current for sample heating 
of aforementioned thin film heater-aforementioned sample attaching part characterized. 
[Claim 1 2] The aforementioned excitation means is thermal-analysis equipment according to 
claim 10 by which it is exciting-using electrostatic target suction force-aforementioned sample 
attaching part characterized. 

[Claim 13] The aforementioned oscillating detection means is thermal-analysis equipment 
according to claim 10 by which it is detecting-using change of piezoresistance-vibration 
characterized. 

[Claim 14] The aforementioned oscillating detection means is thermal-analysis equipment 
according to claim 10 characterized by detecting vibration using change of electrostatic 
capacity. 

[Claim 15] Furthermore, thermal-analysis equipment according to claim 1 characterized by 
establishing a mass measurement means to measure the mass of a sample, or mass change. 
[Claim 16] Furthermore, thermal-analysis equipment according to claim 1 characterized by 
preparing the Peltier element which cools a sample as a cooling means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the thermal-analysis 
equipment with which information accompanying the melting point of a slight quantity of the 
matter, transition temperature, mass change, the boiling point, the specific heat, the kind of 
quality of an inclusion and its quantity, and a chemical reaction, such as thermal change and 
mass change, is extremely acquired by the detail, and its measurement method more about the 
thermal-analysis equipment for investigating the physical and chemical state about the heat of 
the matter, and its measuring method. 
[0002] 

[Description of the Prior Art] As conventional thermal-analysis equipment, there are a 
diff erential therm al, analyzer and a differential scanning calorimeter (DSC) of a compensation 
method. A differentiaLth ermal analyzer is amon g the environment-which makes a samplejthe 
mattej^anp^pjnmary standard which are set as trie object ^HhermaJ^a^ 
them at the adjusted speecTis ^ set^^ej^fj^perature conditions, and are measurement and 
equipment which was made to record to time or temperature about the temperature gradient ^ 
between the se twoj agiples. . 

[0003] Moreover, the differential scanning calorimeter (DSC) of a compensation method negates 
the temperature gradient of a sample and the standard substance at the heater of a 
compensating circuit, and records the amount of compensation (difference of an energy speed of 
supply). 

[0004] furthermore, change of the magnetization based on transition temperature, such as Curie 
temperature, like the equipment which detects change of the force in the inside of an uneven 
magnetic field with a balance, and an oscillating sample type magnetometer (VSM) at the time of 
the temperature scan of the magnetic substance, using a magnetic balance as conventional 
thermal-analysis equipment The sample made to ma^etire"ma'gf^tiMllylsvilJrated by low 
frequency, change of the magnetic field based on the space change is detected by 
magnetometric sensors, sucJ^as_axoil,-andjtherej^ change of the 

magnetization in transition temperature, suchas-Curie-temperature, at the time of a temperature- 
scan. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although the miniaturization is attained, 
since each is the composition of having put in order t^e hea ter made inde pendently according t o 
the above-mentioned conventional thermal-analysis equipment In order Heat capacity is lar eS? 
and the trouble that the quantity of a sampl e must be made [ many ]^so much by sjo re s pons ^ 
and the power of a heater are also large *a ncTto makFit~ tKe^levated temperature of hundreds-of- ' 
times The trouble that it was difficult and it was difficult to become so large-sized and to make 
equivalent the homogeneous problem of temperature and the property of the heater for heating 
for samples and the heater for heating for the standard substance also had the thermal shield. 
[0006] since [ moreover, ] that from which the thermocouple and thermopile as a temperature 
sensor which detect temperature were also made independently too is inserted and is only 
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contacted — from the problem of heat contact the problem of a size, a wiring space problem, 
etc. — — not enlarging — it did not obtain but there was a trouble of becoming as 

a whole very expensive equipment 

[0007] Moreover, there were thermal-analysis equipment of the magnetic substance, such as the 
conventional magnetic balance and VSM, and a trouble that a magnet large-sized since the 
trouble that equipment is large-sized, and magnetic field strength will become small rapidly if 
they separate from a magnetic pole, in order to raise detection sensitivity was required. 
[0008] Its speed of response is quick while this invention can be extremely measured by the 
sample of a minute amount by being madein view of the" above and~being made to heat a sample 
at the very small heater of_beat.capacity. andjt-caruhea t to an elev ated temperature with 
minute power, and aims at offering the thermal-analysis equipment which can be mass-produced 
still more uniformly. 

[0009] Moreover, this invention is made in view of the above, and it aims at offering the 
measuremertLmethodof-tha thermal-analygis .eq uipment whi ch can perform a high-speed 
response with minute^powec — ' ' " 

[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the thermal- 
analysis equipment concerning a claim 1 In the thermal-analysis equipment which performs a 
temperature up or the temperature scan made to lower for a sample, and measures the thermal 
change based on physicochemical change of the aforementioned sample as a function of 
temperature or time While forming as a thin film heater which a substrate and really forms the 
exoergic section for sample heating, and has a cavity in the lower part The sample attaching part 
holding the aforementioned sample and the temperature detecting element which detects the 
temperature of the aforementioned sample attaching part are really formed in the field close to 
the aforementioned thin film heater in the thin film supporter which supports the aforementioned 
thin film heater ^r^e^ioi^me.otioned.thiafilm heater, and is prepared in it 
[001 1] That is, since a thin film heater and its thin film supporter have the e c,ayjt yjn those lo wer 
parts, heat^piacxtyjs^small^ in a temperature scan jf is 

few ancfthe high-speed respons e of_ p.o.w.er_consum ption is a t tained. * 
[0012] Moreover, the thermahanalysis equipment concerning a c la irfi^^^pre pares two or more . 
sample attaching parts and two or more tem perature detecting- elements s whichj etect the c/- 
.temperature^of,thjs_sam ple attac hing part, respectively in one thin film supporter containing' the 
aforementioned thin film heater in thermal-analysis equipment according to claim 1. In this case, 
the thin film supporter itself may serve as a thin film heater, and the thin film heater may be 
formed in the thin film supporter. Of course, two o r more thin film hea ters may_b.e.forme.d in one 
thin film supporter. 

[00T3] Moreover, in thermal-analysis equipment according to claim 2, the thermal-analysis 
equipment concerning a claim 3 has adjusted the thermal combination with the aforementioned 
■fthinfil mj heater and -the aforementio ned sample^attaching part so that a respectively minute 
; temperature gradientjnayAccur,.in.two or more aforementioned sample attaching parts. * 
[0014] Moreover, the thermal-analysis equipment concerning a claim 4 makes the 
aforementioned sample attaching part the hollow which consists of a thin film in thermal-analysis 
equipment according to claim 1. 

[0015] Moreover, in thermal-analysis equipment according to claim 1, the thermal-analysis 
equipment concerning a claim 5 makes the substrate which has the aforementioned exoergic 
section single crystal material, and it forms a cover so that the aforementioned exoergic section 
and the aforementioned sample attaching part may be covered. 

[0016] Moreover, in thermal-analysis equipment according to claim 5, the thermal-analysis 
equipment concerning a claim 6 establishes a hole in the field of the aforementioned cover which 
hits right above the aforementioned sample attaching part, and it has carried out alignment so 
that it may be put into a sample through the aforementioned hole. 

[001 7] Moreover, in thermal-analysis equipment according to claim 6, the thermal-analysis 
equipment concerning a claim 7 makes the size of the aforementioned hole a predetermined size, 
and the aforementioned hole is used for it as a measure which specifies the quantity of a sample. 
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[0018] Moreover, the thermahanalysis equipment concerning a claim 8 limits arrangement of the 
exoergic section for the aforementioned sample heating only near the aforementioned sample 
attaching part or the aforementioned sample attaching part in thermahanalysis equipment 
according to claim 1. 

[0019] Moreover, the thermal-analysis equipment concerning a claim 9 form s thin film covering 
of a wrap sake for the aforementioned sample attaching part at least in thermah analys is 
equipment according to claim 1 at the time of measurement L 
[0020] Moreover, the thermahanalysis equipment concerning a claim 10 establishes the self- 
excited-vibration means which carries out self-excited vibration combining an excitation means 
to excite the aforementioned sample attaching part further at least, an oscillating detection 
means to detect vibration of the aforementioned sample attaching part, and the aforementioned 
excitation means and the aforementioned oscillating detection means in thermal-analysis 
equipment according to claim 1 or 9. 

[0021] Moreover, the thermahanalysis equipment concerning a claim 11 excites the 
aforementioned sample attaching part in thermahanalysis equipment according to claim 10 using 
periodic expansion contraction of the aforementioned thin film heater by the alternating current 
for excitation which the.aforementioned-excitation means made superimpose on the current for 
sample" heM inR-oLthe_afoj:eiii fintioned thin film heaterTN 

[0022] -Moreoverrin'thermahanalysis equipment according to claim 10, as for the thermal- 
analysis equipment concerning a claim 12, the aforementioned excitation means excites the 
aforementioned sample attaching part using an electrostatic target suction force. 
[0023] Moreover, in thermahanalysis equipment according to claim 10, as for the thermal- 
analysis equipment concerning a claim 13, the aforementioned oscillating detection means 
detects vibration using change of a piezoresistance. 

[0024] Moreover, in thermahanalysis equipment according to claim 10, as for the thermal- 
analysis equipment concerning a claim 14, the aforementioned oscillating detection means 
detects vibration using change of electrostatic capacity. 

[0025] Moreover, the thermahanalysis equipment concerning a claim 1 5 establishes further a 
mass measurement means to measure the mass of a sample, or mass change, in thermal- 
analysis equipment according to claim 1. 

[0026] Moreover, the thermahanalysis equipment concerning a claim 16 prepares further the 
Peltier element which cools a sample as a cooling means in thermahanalysis equipment 
according to claim 1. 

[0027] Moreover, the thermahanalysis equipment concerning a claim 1 7 is arranged in the place 
where the aforementioned cooling means approached the aforementioned sample attaching part 
on the thin film in which the aforementioned sample attaching part or the aforementioned sample 
attaching part is formed in thermal-analysis equipment according to claim 16. 
[0028] Moreover, the thermahanalysis equipment concerning a claim 18 cools the substrate in 
which the aforementioned sample attaching part is formed for the aforementioned cooling means 
in thermahanalysis equipment according to claim 16. 

[0029] Moreover, the thermahanalysis equipment concerning a claim 1 9 establishes further an 
amount measurement means of magnetization to measure change of the amount of 
magnetization of a sample, or the amount of magnetization, in thermal-analysis equipment 
according to claim 1. 

[0030] Moreover, the thermahanalysis equipment concerning a claim 20 magnetizes a sample in 
thermahanalysis equipment according to claim 19 using the magnet which the aforementioned 
amount measurement means of magnetization really formed in the substrate. 
[0031] Moreover, the thermahanalysis equipment concerning a claim 21 detects change of the 
amount of magnetization of a sample, or the amount of magnetization in thermahanalysis 
equipment according to claim 19 using. the magnetic sensing element which the aforementioned 
amount measurement means of magnetization really formed in the substrate. 
[0032] Moreover, the thermal-analysis equipment concerning a claim 22 establishes the self- 
excited-vibration means which carries out self-excited vibration combining an excitation means 
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to excite the aforementioned sample attaching part further at least, an oscillating detection 
means to detect vibration of the aforementioned sample attaching part, and the aforementioned 
excitation means and the aforementioned oscillating detection means in thermal-analysis 
equipm nt according to claim 19. 

[0033] Moreover, in case current is passed at the aforementioned thin film heater and a 
tem perature scan is carrie d out using thermal-analysis equipment according to clafnf Trthe 
"""Tfieasurement method of the thermal-analysis equipment concerning a claim 23 makes the 
current component for the degree temperature up of fixed speed, or the degree temperature fall 
of fixed speed, and the alternating current component for minute temperature-ffranges 
superimpose, takes out the temperature-change component corresponding to Ibis alternating 
current component as a signal from a temperature detecting element, and processes it 
[0034] Moreover, using thermal-analysis equipment according to claim 2, the measurement 
method of the thermal-analysis equipment concerning a claim 24 pays a standard sample to at 
least one sample attaching part among two or more aforementioned sample attaching parts, pays 
a device under test to other sample attaching parts, and a temperature scan is carried out 
together and it measures the heat physical properties of this device under test based on the 
information about the temperature gradient of a standard sample and a device under test 
[0035] Moreover, in the measurement method of thermal-analysis equipment according to claim 
24, the measurement method of the thermal-analysis equipment concerning a claim .25 heats the 
afocg mentioned stand ard sample and the aforementioned device under_.t e.st_at a_ differenrt hin >5 
film heater, and a heating m ethod which abolishes those temperature gradients is used for it ' ^ ^ 
[0036] Moreover, using thermal-analysis equipment according to claim 3, the same device under 
test is paid to two or more aforementioned sample attaching parts, a temperature scan is carried 
out together, and the measurement method of the thermal-analysis equipment concerning a 
claim 26 measures the heat physical properties of this device under test based on the 
information about the temperature gradient between-these-saroe„device under tests. That is, 
although the same device under test is paid to two or more sample attaching parts and a 
temperature scan is carried out together, when not paying a sample, it has designed so that a 
minute temperature gradient may occur in an always different sample attaching part (when a 
sample attaching part is emptied), and is the measurement method of the thermal-analysis 
equipment which measured the heat physical properties of a device under test based on the 
information about the temperature gradient between these same device under tests. 
[0037] Moreover, using thermal-analysis equipment according to claim 10 or 15, the 
measurement method of the thermal-analysis equipment concerning a claim 27 excites a sample 
attaching part at least and measures the shift of resonance frequency to mass change for the 
mass of a sample from the resonance frequency at that time. 
[0038] 

[Embodiments of the Invention] Hereafter, the thermal-analysis equipment of this invention and 
the gestalt of operation of the measurement method are explained in detail with reference to a 
drawing. 

[0039] Drawin g 1 shows the overall block block diagram of the thermal-analysis equipment of 
this invention. Thermal-analysis equipment is divided roughly and shell composition is carried out 
with the sample heat chamber 1000, the temperature detector 2000, temperature and a time- 
control circuit 3000, and a display circuit 4000. *\ 
[0040] The temperature detecting element for-m'easuring tfie temperature of the sample 
/^ttaching part formed in the field close to the-thin-fltm-heate r as th£ exoergic section (a 
temperature upan dtemperature fall means) really formed in jthe-substrate^the thin film 
supporter ofthis thin film heater, and this thin film heater or a thin film, supporter and ajsample 
^attaching part is stored irTfRe^ampfe heat chamber 1000. In addition, the signal outputted from 
this temperature "3e tecting element is processed by; the Temperature detector 2000, and a part 
of signal from there is sent to temperature and the time-control circuit 3000*, ancflt Is judgecT *" 
and processed, and the part returns to the sample heat chamber 1000 as a signal f6Fa~~ " " 

temperature scan, and is used for the temperatur e scan of a jthirufUro-heatei: 

[0041] Moreover, a part of signal from the temperature detector 2000, and temperature and a 
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time-control circuit 3000 is sent to a display circuit 4000, and it is used as a signal of various 
kinds of temperature related displays, and is displayed. 

[0Q4^Diav*jng 2 is the outline perspective diagram of the gestalt of the 1 operation of a 
^ ubstrate whj<^h prepared the sample heat chambe r of the t hermal-ana lysis equipment of this 
inv^Qtion-etg^, and drawing 3 shows the-c noss ^ectlon in X~X of the outlin e Berspectiye^diagram- 
of drawing 2 : The sample heat chamber of the gestalt of this .operation shows the example in 
case the direct sample attaching part 3 is formed t qCone thin film heater Z>\ 
[0043] The substrate 1 which prepared this sample heat chamber etc. can be formed as follows, 
for example. 

[0044] First, the field (100) of n type single-crystal-silicon substrate is used as a front face, and 
the hollow which should serve as the sample attaching part 3 is formed in width of face of 200 
micrometers, a length of 400 micrometers, and elliptical [ with a depth of 20 micrometers ] with 
well-known photolithography technology, using the isotropic etchant of silicon. Then, it oxidizes 
. thermally and is Si02. The impurity diffusion layer 10 is formed in about [ 2x1 020cm - / 3 or 
more ] for high concentration boron so that ****** may be carried out in the pattern 
configuration of the request for forming a film in all front faces at about 1 -micrometer **, and 
forming the thin film heater 2 in one field and it may become a depth of about about 4 
micrometers on the exposed silicon-substrate front face, and the thin film heater 2 as the 
exoergic section is formed. 
[0045] 
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1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawing^ny words are not translated. 

TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the thermal-analysis 
equipment with which information accompanying the melting point of a slight quantity of the 
matter, transition temperature, mass change, the boiling point, the specific heat, the kind of 
quality of an inclusion and its quantity, and a chemical reaction, such as thermal change and 
mass change, is extremely acquired by the detail, and its measurement method more about the 
thermal-analysis equipment for investigating the physical and chemical state about the heat of 
the matter, and its measuring method. 



[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] As conventional thermal-analysis equipment, there are a 
differential thermal analyzer and a differential scanning calorimeter (DSC) of a compensation 
method. A differential thermal analyzer is among the environment which makes a sample the 
matter and primary standard which are set as the object of thermal analysis, and heats or cools 
them at the adjusted speed, is set on equal temperature conditions, and are measurement and 
equipment which was made to record to time or temperature about the temperature gradient 
between these two samples. 

[0003] Moreover, the differential scanning calorimeter (DSC) of a compensation method negates 
the temperature gradient of a sample and the standard substance at the heater of a 
compensating circuit, and records the amount of compensation (difference of an energy spe d of 
supply). ' 

[0004] furthermore, the equipment which detects change of the force in the inside of an uneven 
magnetic field for change of the magnetization based on transition temperature, such as Curie 
temperature, with a balance at the time of the temperature scan of the magnetic substance, 
using a magnetic balance as conventional thermal-analysis equipment and an oscillating sample 
type magnetometer (VSM) — like . The sample made to magnetize magnetically is vibrated by 
low frequency, change of the magnetic field based on the space change is detected by 
magnetometric sensors, such as a coil, and there is equipment which detects change of the 
magnetization in transition temperature, such as Curie temperature, at the time of a temperature 
scan. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, it is thermal-analysis equipment (claim 1) of this 
invention. In the thermal-analysis equipment which performs a temperature up or the 
temperature scan made to lower for a sample, and measures the thermal change based on 
physicochemical change of a sample as a function of temperature or time While forming as a thin 
film heater which a 'subs trate and reallv Jo>^s^the-exoerric--5^fiorrfor sample'Eu^ingT^rl-hag a 
cavity in the lower part Since the sample attaching.part-holding-a-sample and the temperature 
detecting element which detects the temperature of a sample attaching part were really formed 
in the field close to the thin film heater in the thin film supporter which supports a thin film 
heater or a thin film heater and was prepared in it, While being able to measure by the sample of 
a minute amount extremely by being made to heat a sample at the very small heater of heat 
capacity, it is quick, and a speed of response can heat to an elevated temperature with minute 
power, and can offer the thermal-analysis equipment which can be mass-produced still more 
uniformly. 

[0104] Moreover, while coming to end with the sample of a minute amount extremely and being 
able to measure heat transition of organism matter, such as protein and a nucleic acid, magnetic 
heat transition of the matter, etc., a speed of response can be quick, can heat now to an 
elevated temperature with minute power, and can realize handy thermal-analysis equipment 
Furthermore, since it is the structure which really formed the temperature detecting element for 
measuring the temperature of a heater, a sample attaching part, and a sample attaching part, 
using the ultra-fine processing technology of a semiconductor, it is uniform and-izing can be 
carried out [ ******** ]. Therefore, equipment with it is realizable. [ it is accurate and cheap ] 
[0105] Moreover, since the thermal-analysis equipment (claim 2) of this invention prepared two 
or more sample attaching parts and two or more temperature detecting elements which detect 
the temperature of this sample attaching part, respectively in one thin film supporter containing 
a thin film heater, using the ultra-fine processing technology of a semiconductor, it is uniform to 
it and can carry out [ ******** ]-izing to it 

[0106] Moreover, since the thermal combination with a thin film heater and a sample attaching 
part is aojusted and the small temperature gradient has generated the thin film heater between 
one sample and the sample of another side in a temperature up or the so-called temperature 
scan to lower as a respectively minute temperature grad ient occurs in two or more sample 
attaching parts, the thermal-analysis equipment CclainT3)-of-this jnvention canTexp^ess the 

thermal change of state of these sam ples_as_difference»- " 

[0107] Moreover, the thermal-analysis equipment (claim 4) of this invention writes a sample 
attaching part as the hollow which consists of a thin film, and it can make a speed of response 
quick while it can put and analyze a sample in a minute amount extremely. 
[0108] Moreover, the thermal-analysis equipment (claim 5) of this invention makes the substrate 
which has the exoergic section single crystal material, since it formed the cover so that the 
exoergic section and a sample attaching part might be covered, using the difference in the etch 
rate by the field direction of a crystal, is highly precise, and can specify and form the 
configuration of a thin film heater with sufficient repeatability, or a sample attaching part 
[0109] Moreover, the thermal-analysis equipment (claim 6) of this invention establishes a hole in 



http://www4jpdljpo.gojp/cgi-bin/tran.web.cgi.ejje 



2003/01/21 



the field of the cover which hits right above a sample attaching part and since it has carried out 
alignment so that it may be put into a sample through a hole, it can load easily this and a very 
small sample attaching part with a slight quantity of a sample extremely through this hole. 
[01 10] Moreover, the thermal-analysis equipment (claim 7) of this invention makes the size of a 
hole a predetermined size, since a hole is used for it as a measure which specifies the quantity 
of a sample, it can specify the quantity of a sample easily and its convenience improves. 
Especially when a cover is made into single crystal material, using the difference in the etch rate 
by the field direction of a crystal, it is highly precise and the size of a hole with sufficient 
repeatability can be obtained. In addition, it is more convenient to be in a particle fine-particles 
or liquid state as a sample in this case. 

[0111] Moreover, since the thermal-analysis equipment (claim 8) of this invention limited 
arrangement of the exoergic section for sample heating only near the sample attaching part or 
the sample attaching part, the injection power to the exoergic section for sample heating can join 
a sample effectively. That is, power consumption is made to become small as much as possible 
in the thin film he^tef-se^tions-other-tb an the thin film sup porter of a thin film heater with small 
heat capacity, or a sample attaching part: — . 

[01 12] Moreover, at the time of measurement, at least, since the thermal-analysis equipment 
(claim 9) of this invention formed thin film covering of a wrap sake, it can do a sample attaching 
part as [ leak / fall / the sample paid to the sample attaching part ]. When vibrating especially a 
sample attaching part, there is a fear of a sample jumping out and it can be hard to carry out 
evaporation of a sample to stopping this. 

[01 13] Moreover, since the thermal-analysis equipment (claim 10) of this invention established 
the self-excited-vibration means which carries out self-excited vibration combining an excitation 
means to excite a sample attaching part further at least, an oscillating detection means to 
detect vibration of a sample attaching part, and an excitation means and an oscillating detection 
means, it can vibrate a sample. In addition, it is more more efficient it to have been convenient 
for vibrating a sample to have carried out self-excited vibration of the sample attaching part, and 
to use resonance for it For this reason, first the excitation means to excite and an oscillating 
detection means to detect vibration are combined, and the self-excited-vibration means which 
constituted the feedback system using amplifier is given to carrying out self-excited vibration of 
the sample attaching part 

[0114] Moreover, since an excitation ju eans-excites a sample attaching part using periodic 
expansion contraction of the thin film heater by the alternating curre nt for excitation made to 
superimpose on the current for sam6le"heating of a thin film heater. thtTth errnal^nal ysis 
equipment (claim 11) of this invention ends, even if it does not form the micro heate r for 
excitation anew, and can attain simplification of composition. 

[0115] Moreover, the thermal-analysis equipment (claim 12) of this invention is because of an 
excitation means exciting a sample attaching part using an electrostatic target suction force, 
between the thin film section which floated in the air which has a sample attaching part as an 
excitation means when putting in another way, a substrate, or its neighborhood — electrostatic 
capacity — forming — conductors, such as an electrode of such electrostatic capacity, — the 
conductor which approached since the electrostatic target suction force committed in between 
was used — in between, the very big force is acquired 

[0116] Moreover, since an oscillating detection means detects vibration using change of a 
piezoresistance, the thermal-analysis equipment (claim 13) of this invention can detect vibration 
easily. 

[0117] Moreover, since an oscillating detection means detects vibration using change of 
electrostatic capacity, the thermal-analysis equipment (claim 14) of this invention can detect 
vibration easily. 

[0118] Moreover, since the thermal-analysis equipment (claim 15) of this invention established 
further a mass measurement means to measure the mass of a sample, or mass change, it can 
use by measuring that a sample is lost in evaporation of a sample etc. or mass fluctuates 
according to a chemical reaction also as calorimeter which can also measure change of a heating 
value. 
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[0119] Moreover, since the thermal-analysis equipment (claim 16) of this invention prepared 
further the Peltier element which cools a sample as a cooling means, it can cool a sample and 
can perform a temperature scan. That is, although it becomes a temperature scanning field 
beyond a room temperature only b y hea^ g,.a^emp.erature.scjn is carried out from-the low- 
temperature section, and a sample can be cooled in order to acquire many information.. 

[0120] Moreover, since'the-cooling means-is. arranged, in Jthe place-which approached the sample 
attaching part on the thin film in which the sample attaching part or the sample attaching part is 
formed, the thermal-analysis equipment (claim 17) of this invention can cool a sample efficiently. 

[0121] Moreover, since a cooling means cools the substrate in which the sample attaching part is 
formed, the thermal-analysis equipment (claim 18) of this invention can use cooling by gas, such 
as air of heat conduction from a substrate, and the circumference, or radiation. 
[0122] Moreover, since the thermal-analysis equipment (claim 19) of this invention established 
further an amount measurement means 6f*magnetization"to"rneasure change of the amount of 
magnetization of a sample, or the amount of magnetization, it can clarify the heat physical 
properties of a magnetic-substance sample. 

[0123] Moreover, since the thermal-analysis equipment (claim 20) of this invention performs 
magnetization of a sample using magnets, such as a permanent magnet and an electromagnet, 
made the magnet a substrate and really form and carried out contiguity arrangement at the 
sample when putting in another way, in order that the amount measurement means of 
magnetization might magnetize a sample using the really formed magnet to a substrate, it is 
magnetizable using a small magnet 

[0124] Moreover, the thermal-analysis equipment (claim 21) of this invention is because of the 
amount measurement means of magnetization detecting change of the amount of magnetization 
of a sample, or the amount of magnetization using the really formed magnetic sensing element to 
a substrate. Since change of the amount of magnetization of a sample or the amount of 
magnetization was detected by magnetic sensing elements, such as a hall device, MR element, 
the diode for magnetic detection and a transistor, or the coil type magnetic head, when putting in 
another way, by making a magnetic sensing element a substrate and really form, and carrying out 
contiguity arrangement, uniform mass-production-method-izing is possible, and the MAG can be 
detected to high sensitivity. 

[0125] Moreover, the thermal-analysis equipment (claim 22) of this invention is an excitation 
means to excite a sample attaching part further at least Since the self-excited-vibration means 
which carries out self^excited vibration combining an oscillating detection means to detect 
vibration of a sample attaching part, and an excitation means and an oscillating detection means 
was established, a sample can be vibrated by the self-excited-vibration means, change of the 
amount of magnetization of a sample or the amount of magnetization can be detected, the 
principle of VSM is used, extremely, by the magnetic sensing element which carried out 
contiguity arrangement, it is small and the magnetic-substance sample of a minute amount can 
be detected to high sensitivity. 

[0126] Moreover, the measurement method of the thermal-analysis equipment of this invention 
(claim 23), Current is passed at a thin film heater using thermal-analysis equipment according to 
claim 1. In case a temperature scan is carried out, in order to make the current component for 
the degree temperature up~of-fixeri"gpeed, or tlie^e'gree"temper-ature,fall = .of--fi xed s peed, and the 
alternating current component for minute^temperature changes superim pose, to takeou t the 
temperature-change component corresponding to this alternating current component as a signal 
from a temperature detecting element and to process, Since thermal-analysis equipment 
according to claim 1 has high-speed responsibility, the current component for the degree 
temperature up of fixed speed or the degree temperature fall of fixed speed and the alternating 
current component for minute temperature changes can be made to superimpose. If it puts in 
another way, the measurement method of the thermal-analysis equipment which can perform a 
high-speed response with minute power can be off red. 

[0127] Moreover, the measurement method of the thermal-analysis equipment of this invention 
(claim 24), Using thermal-analysis equipment according to claim 2, a standard sample is paid to 
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at least one sample attaching part among two or more sample attaching parts, a device under 
test is paid to other sample attaching parts, and since a temperature scan is carried out 
together and the heat physical properties of this device under test are measured based on the 
information about the temperature gradient of a standard sample and a device under te st the 
rneasuremenT^ 

response wi th minute power can be offered. 

'[0128] Moreover, in the measurement method of thermal-analysis equipment according to claim 
9, the measurement method (claim 25ij0f the thermal-analysis equipment of this invention can 
heat a standard sample and a devic { e;reder test at a di fferent thin film heater, can write them to 
a heating method which abolishes those temperature gradients, and can acquire noronly 
temperature information, such as the melting point of a sample, but information, such as 
information on heating valug_s.-S.uch.as-the-latenLheat ^nd evapora tion. In addition, it may be 
formed in the thin film supporter which became independent althougFit^ay"be"formed'in the 
thin film supporter of one thin film heater and was formed in one substrate with a different thin 
film heater here. Of course, it may be directly formed in the thin film heater which became 
independent although formed in one substrate. 

[0129] Moreover, the measurement method of the thermal-analysis equipment of this invention 
(claim 26), Since the same device under test is paid to two or more sample attaching parts, a 
temperature scan is carried out together using thermal-analysis equipment according to claim 3 
and the heat physical properties of this device under test are measured based on the 
information about the temperature gradient between these same device under tests, the 
measurement method of the thermal-analysis equipment which can perform a high-speed 
response with minute power can be offered. 

[0130] Moreover, since the measurement method (claim 27) of the thermal-analysis equipment 
of this invention excites a sample attaching part at least and measures the shift of resonance 
^frequency tcrmass^change for the mass of a sample from the resonance frequency at that time 
using thermal-analysis^equipment according to claim 10 or 15, it can excite a sample attaching 
part and can measure the N shift of resonance frequency to mass change for the mass of a sample 
from the resonance frequency at that time. 

[0131] Although the measurement method (claims 23-27) of the thermal-analysis equipment of 
this invention pays the same device under test to two or more sample attaching parts and it is 
made it to carry out a temperature scan together furthermore In not paying a sample, (when a 
sample attaching part is emptied) Since it is the measurement method of the thermal-analysis 
equipment which has designed so that a minute temperature gradient may occur in an always 
different sample attaching part, and measured the heat physical properties of a device under 
test based on the information about the temperature gradient between these same device under 
tests, The information about the temperature gradient between the same device under tests in a 
different sample attaching part becomes equivalent to the difference about temperature being 
expressed, for example, expressing the differential value about temperature in a fixed-speed 
temperature scan. 

[0132] Furthermore, several Hertz minute alternating current is superimposed on the heating 
current of a thin film heater using the ability to perform a high-speed response with the minute 
power. The same thin film heater is approached extremely and a sample attaching part can be 
formed [ that a minute temperature change is brought about and a differential temperature scan 
can also be performed, 1 And the thing for which the distance of a sample attaching part is 
delicately adjusted from a thin-film heater, and the temperature gradient between those sample 
attaching parts can be adjusted delicately, Since also paying the same sample to two more 
sample attaching parts, and measuring these temperature gradients and a sample are vibrated 
and mass and mass change can also be detected, it comes to be able to perform measurement 
of the heating value as a calorimeter. Moreover, with conventional thermal-analysis equipment 
the'measurement method of the very difficult thermal analysis can attain easily — the magnetic 
thermal property of the matter of a minute amount is also extremely measurable. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, although the miniaturization is attained, 
since each is the composition of having put in order the heater made independently according to 
the above-mentioned conventional thermal-analysis equipment, In order heat capacity is large, 
and the trouble that the quantity of a sample must be made [ many ] so much by slow response, 
and the power of a heater are also large and to make it the elevated temperature of hundreds of 
times The trouble that it was difficult and it was difficult to become so large-sized and to make 
equivalent the homogeneous problem of temperature andjhe_p/jap_e.rty^ 
for samples and the heater for heating for the standard substance also had the thermal shield. 
[OO063^ince-E-moreover,Jjhat^ a temperature 

sensor which detect temperature were also made independently too is inserted and is only 
contacted — from the problem of heat contact, the problem of a size, a wiring space problem, 
etc. — ********** — not enlarging — it did not obtain but there was a trouble of becoming as 
a whole very expensive equipment 

[0007] Moreover, there were thermal-analysis equipment of the magnetic substance, such as the 
conventional magnetic balance and VSM f and a trouble that a magnet large-sized since the 
trouble that equipment is large-sized, and magnetic field strength will become small rapidly if 
they separate from a magnetic pole, in order to raise detection sensitivity was required. 
[0008] Its speed of response is quick while this invention can be extremely measured by the 
sample of a minute amount by being made in view of the above and being made to heat a sample 
at the very small heater of heat capacity, and it can heat to an elevated temperature with 
minute power, and aims at offering the thermal-analysis equipment which can be mass-produced 
still more uniformly. 

[0009] Moreover, this invention is made in view of the above, and it aims at offering the 
measurement method of the thermal-analysis equipment which can perform a high-speed 
response with minute power. 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, the thermal- 
analysis equipment concerning a claim 1 In the thermal-analysis equipment which performs a 
temperature up or the temperature scan made to lower for a sample, and measures the thermal 
change based on physicochemical change of the aforementioned sample as a function of 
temperature or time While forming as a thin film heater which a substrate and really forms the 
exoergic section for sample heating, and has a cavity in the lower part The sample attaching part 
holding the aforementioned sample and the temperature detecting element which detects the 
temperature of the aforementioned sample attaching part are really formed in the field close to 
the aforementioned thin film heater in the thin film supporter which supports the aforementioned 
thin film heater or the aforementioned thin film heater, and is prepared in it. 
[0011] That is, since a thin film heater and its thin film supporter have the cavity in those lower 
parts, heat capacity is small, since heat conduction becomes small, in a temperature scan, it is 
few and the high-speed response of power consumption is attained. 

[0012] Moreover, the thermal-analysis equipment concerning a claim 2 prepares two or more 
sample attaching parts and two or more temperature detecting elements which detect the 
temperature of this sample attaching part, respectively in one thin film supporter containing the 
aforementioned thin film heater in thermal-analysis equipment according to claim 1. In this case, 
the thin film* supporter itself may serve as a thin film heater, and the thin film heater may be 
formed in the thin film supporter. Of course, two or more thin film heaters may be formed in one 
thin film supporter. 

[0013] Moreover, in thermal-analysis equipment according to claim 2, the thermal-analysis 
equipment concerning a claim 3 has acjjusted the thermal combination with the aforementioned 
thin film heater and the aforementioned sample attaching part so that a respectively minute 
temperature gradient may occur in two or more aforementioned sample attaching parts. 
[0014] Moreover, the thermal-analysis equipment concerning a claim 4 makes the 
aforementioned sample attaching part the hollow which consists of a thin film in thermal-analysis 
equipment according to claim 1. 

[0015] Moreover, in thermal-analysis equipment according to claim 1, the thermal-analysis 
equipment concerning a claim 5 makes the substrate which has the aforementioned exoergic 
section single crystal material, and it forms a cover so that the aforementioned exoergic section 
and the aforementioned sample attaching part may be covered. 

[0016] Moreover, in thermal-analysis equipment according to claim 5, the thermal-analysis 
equipment concerning a claim 6 establishes a hole in the field of the aforementioned cover which 
hits right above the aforementioned sample attaching part, and it has carried out alignment s 
that it may be put into a sample through the aforementioned hole. 

[0017] Moreover, in thermal-analysis equipment according to claim 6, the thermal-analysis 
equipment concerning a claim 7 makes the size of the aforementioned hole a predetermined size, 
and the aforementioned hole is used for it as a measure which specifies the quantity of a sample. 

[0018] Moreover, the thermal-analysis equipment concerning a claim 8 limits arrangement f the 
exoergic section for the aforementioned sample heating only near the aforementioned sample 
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attaching part or the aforementioned sample attaching part in th rmal-analysis equipment 
according to claim 1. 

[0019] Moreover, the thermal-analysis equipment concerning a claim 9 forms thin film covering 
of a wrap sake for the aforementioned sample attaching part at least in thermal-analysis 
equipment according to claim 1 at the time of measurement 

[0020] Moreover, the thermal-analysis equipment concerning a claim 10 establishes the self- 
excited-vibration means which carries out self-excited vibration combining an excitation means 
to excite the aforementioned sample attaching part further at least, an oscillating detection 
means to detect vibration of the aforementioned sample attaching part, and the aforementioned 
excitation means and the aforementioned oscillating detection means in thermal-analysis 
equipment according to claim 1 or 9. 

[0021] Moreover, the thermal-analysis equipment concerning a claim 11 excites the 
aforementioned sample attaching part in thermal-analysis equipment according to claim 10 using 
periodic expansion contraction of the aforementioned thin film heater by the alternating current 
for excitation which the aforementioned excitation means made superimpose on the current for 
sample heating of the aforementioned thin film heater. 

[0022] Moreover, in thermal-analysis equipment according to claim 10, as for the thermal- 
analysis equipment concerning a claim 12, the aforementioned excitation means excites the 
aforementioned sample attaching part using an electrostatic target suction force. 
[0023] Moreover, in thermal-analysis equipment according to claim 10, as for the thermal- 
analysis equipment concerning a claim 13, the aforementioned oscillating detection means 
detects vibration using change of a piezoresistance. 

[0024] Moreover, in thermal-analysis equipment according to claim 10, as for the thermal- 
analysis equipment concerning a claim 14, the aforementioned oscillating detection means 
detects vibration using change of electrostatic capacity. 

[0025] Moreover, the thermal-analysis equipment concerning a claim 15 establishes further a 
mass measurement means to measure the mass of a sample, or mass change, in thermal- 
analysis equipment according to claim 1. 

[0026] Moreover, the thermal-analysis equipment concerning a claim 16 prepares further the 
Peltier element which cools a sample as a cooling means in thermal-analysis equipment 
according to claim 1. 

[0027] Moreover, the thermal-analysis equipment concerning a claim 17 is arranged in the place 
where the aforementioned cooling means approached the aforementioned sample attaching part 
on the thin film in which the aforementioned sample attaching part or the aforementioned sample 
attaching part is formed in thermal-analysis equipment according to claim 16. 
[0028] Moreover, the thermal-analysis equipment concerning a claim 18 cools the substrate in 
which the aforementioned sample attaching part is formed for the aforementioned cooling means 
in thermal-analysis equipment according to claim 16. 

[0029] Moreover, the thermal-analysis equipment concerning a claim 19 establishes further an 
amount measurement means of magnetization to measure change of the amount of 
magnetization of a sample, or the amount of magnetization, in thermal-analysis equipment 
according to claim 1. 

[0030] Moreover, the thermal-analysis equipment concerning a claim 20 magnetizes a sample in 
thermal-analysis equipment according to claim 19 using the magnet which the aforementioned 
amount measurement means of magnetization really formed in the substrate. 
[0031] Moreover, the thermal-analysis equipment concerning a claim 21 detects change of the 
amount of magnetization of a sample, or the amount of magnetization in thermal-analysis 
equipment according to claim 19 using the magnetic sensing element which the aforementioned 
amount measurement means of magnetization really formed in the substrate. 
[0032] Moreover, the thermal-analysis equipment concerning a claim 22 establishes the self- 
excited-vibration means which carries out self-excited vibration combining an excitation means 
to excite the aforementioned sample attaching part further at least, an oscillating detection 
means to detect vibration of the aforementioned sample attaching part, and the aforementioned 
excitation means and the aforementioned oscillating detection means in thermal-analysis 
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equipment according to claim 19. 

[0033] Moreover, in case current is passed at the aforementioned thin film heater and a 
temperature scan is carried out using thermal-analysis equipment according to claim 1 t the 
measur ment method of the thermal-analysis equipment concerning a claim 23 makes the 
current component for the degree temperature up of fixed speed, or the degree temperature fall 
of fixed speed, and the alternating current component for minute temperature changes 
superimpose, takes out the temperature-change component corresponding to this alternating 
current component as a signal from a temperature detecting element, and processes it 
[0034] Moreover, using thermal-analysis equipment according to claim 2, the measurement 
method of the thermal-analysis equipment concerning a claim 24 pays a standard sample to at 
least one sample attaching part among two or more aforementioned sample attaching parts, pays 
a device under test to other sample attaching parts, and a temperature scan is carried out 
together and it measures the heat physical properties of this device under test based on the 
information about the temperature gradient of a standard sample and a device under test 
[0035] Moreover, in the measurement method of thermal-analysis equipment according to claim 
24, the measurement method of the thermal-analysis equipment concerning a claim 25 heats the 
aforementioned standard sample and the aforementioned device under test at a different thin 
film heater, and a heating method which abolishes those temperature gradients is used for it 
[0036] Moreover, using thermal-analysis equipment according to claim 3, the same device under 
test is paid to two or more aforementioned sample attaching parts, a temperature scan is carried 
out together, and the measurement method of the thermal-analysis equipment concerning a 
claim 26 measures the heat physical properties of this device under test based on the 
information about the temperature gradient between these same device under tests. That is, 
although the same device under test is paid to two or more sample attaching parts and a 
temperature scan is carried out together, when not paying a sample, it has designed so that a 
minute temperature gradient may occur in an always different sample attaching part (when a 
sample attaching part is emptied), and is the measurement method of the thermal-analysis 
equipment which measured the heat physical properties of a device under test based on the 
information about the temperature gradient between these same device under tests. 
[0037] Moreover, using thermal-analysis equi pment according to claim 10 or 15, the 
measurement method of the thermal-analysis equipment concerning a claim 27 excites a sample 
attaching part at least, and measures the shift of resonance frequency to mass change for the 
mass of a sample from the resonance frequency at that time. 
[0038] 

[Embodiments of the Invention] Hereafter, the thermal-analysis equipment of this invention and 
the gestalt of operation of the measurement method are explained in detail with reference to a 
drawing. 

[0039] Drawing 1 shows the overall block block diagram of the thermal-analysis equipment of 
this invention. Thermal-analysis equipment is divided roughly and shell composition, is carried out 
with the sample heat chamber 1000, the temperature detector 2000, temperature and a time- 
control circuit 3000, and a display circuit 4000. ^^""^ ^ 

[0040] The exoergic section really fontied- ^R^ubstrate at the^alnple heat chamb er T00O 
[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] It is the overall block block diagram of the thermal-analysis equipment of this 
invention. 

[Drawing 2] It is the outline perspective diagram of the gestalt of the 1 operation of a substrate 
which prepared the sample heat chamber of the thermal-analysis equipment of this invention 
etc. 

[Drawin g 3] It is a cross section in X-X of the outline perspective diagram of drawing 2 . 
[Drawing _4] It is the cross section of the gestalt of the 1 operation of everything but a substrate 
which prepared the sample heating unit of the thermal-analysis equipment of this invention etc. 
[Drawin g 5] It is the cross section of the gestalt of 1 operation of the structure of the thermal- 
analysis section main part of the thermal-analysis equipment of this invention. 
[Drawing 6] It is the outline perspective diagram of the gestalt of the 1 operation of a substrate 
which prepared the sample heat chamber of the thermal-analysis equipment of this invention 
etc. 

[ Drawing 7] It is a cross section in alignment with Y-Y in the substrate 1 which prepared the 
sample heat chamber of the gestalt of operation of drawing 6 etc. 

[Drawin g 8] It is the gestalt of the operation of everything but a substrate 1 which prepared the 
sample heat chamber of the thermal-analysis equipment of this invention etc. 
[Drawing 9] It is a cross section in alignment with Z-Z in the substrate 1 which prepared the 
sample heat chamber of the gestalt of operation of drawin g 8 etc. 

[Drawing 10] It is the graph which showed the time t at the time of carrying out a temperature 
scan at a fixed speed to the time of the sample heat chamber of the thermal-analysis equipment 
of this invention, and the relation with temperature T. 

[ Drawin g 11] It is the graph which showed the time t at the time of making minute alternating 
current superimpose on a temperature scan at a fixed speed, and giving the temperature change 
of an alternating current to it to the time of the sample heat chamber of the thermal-analysis 
equipment of this invention at a sample attaching part, and the relation with temperature T. 
[Drawing 1 2] It is the schematic diagram of the gestalt of the 1 operation at the time of making 
electrostatic capacity into an excitation means so that the sample attaching part currently 
formed in the cantilever type thin film heater of the thermal-analysis equipment of this invention 
can vibrate. 

[Drawin g 1 3] It is a cross-section schematic diagram in P-P of the gestalt of operation shown in 
drawing 12 of the thermal-analysis main partof the thermal-analysis equipment of this invent ion; 

[Drawing 14] It is the schematic diagram of the gestalt of the 1 operation at the time of making 
the thermal-analysis main part of the thermal-analysis equipment of this invention into structure 
suitable in order to investigate the magnetic property of a sample. 

[Drawing 15] It is the schematic diagram of the gestalt of the 1 operation in the case of having 
the electrostatic-capacity type excitation means of the oscillating section which has a cantilever 
type sample attaching part among the thermal-analysis main parts of the thermal-analysis 
equipment of this invention, and an oscillating detection means by the piezoresistive element 
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[ Drawin g 16] It is the cross-section schematic diagram of the gestalt of the 1 operation when 
carrying out the thin film supporter of the thermal-analysis main part of the thermal-analysis 
equipment of this invention by the diaphragm type or the bridging structured type, and using 
electrostatic capacity also [ means / oscillating detection / an excitation means and ]. 
[Drawing 17] As cooling is also possible besides heating of the sample attaching part of the 
thermal-analysis main part of the thermal-analysis equipment of this invention, it is a cross- 
section schematic diagram near the thin film heater at the time of forming the Peltier element of 
a thin film. 

[Drawin g 18] In the thermal-analysis main part of the thermal-analysis equi^lht of this 

invention, in order to measure the temperature dependence of the magnetic property of the case 

where the Peltier element is attached ir^^^trate^jnd a sample, it is the cross-section 

schematic diagram of the gestalt of the 1 operation at the time of making it suitable structure. 

[Description of Notations] 

1000 Sample Heat Chamber 

2000 Temperature Detector 

3000 Temperature and Time-Control Circuit 

4000 Display Circuit 

I Substrate 

2 r 2A, 2B, 2R, 2L Thin film heater 
3, 3A, 3B Sample attaching part 
4,104 Cavity 

5, 5A, 5B Temperature detecting element 

6 Thin Film Supporter 

1 0 Impurity Diffusion Layer 

11,111,311a, 31 1B Electrode for electrostatic capacity 

II A, 111A, 310,310A, 310B Wiring 

12A, 12B, 12C, 12D Electrode for thin film heaters 

13A-13D, 11 2,31 2A, 31 2B Terminal 

15A, 15B, 16A, 16B Thermocouple 

25, 25A, 26A, 25B, 26B Electrode for thermocouples 

30A, 30B, 30C, 31 A, 32A, 31 B, 32B Hole 

35A-35D Short circuit film 

50 51,150,151,250,251 Electric insulation thin film 

60A-60D V type slot 

100,200 Cover 

101,201,301 Substrate 

130,130A, 130B Hole 

131A-131D Breakthrough 

1 60A, 1 60B Thin film covering 

163A, 163B Hollow of thin film covering 

170.170A, 170B Thin film spring 

400 Magnet 

401 A, 401 B Magnetic-substance thin film core 
500,500A, 500B Magnetic sensing element 
501A-501D, 701A, 701B Wiring 

700R, 700L Piezoresistive element 

702,702R, 702L Electrode for piezoresistive elements 

800 Peltier Element 

800A, 800B Thermoelectricity nature material thin film 

801 A, 801 B Terminal 
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CORRECTION or AMENDMENT 



[Official Gazette Type] Printing of the amendment by the convention of 2 of Article 1 7 of patent 
law. 

[Section partition] The 1st partition of the 6th section. 
[Date of issue] December 26, Heisei 13 (2001. 12.26) 

[Publication No.] JP.1 0-2601 47,A. 

[Date of Publication] September 29, Heisei 10 (1998. 9.29) 
[**** format] Open patent official report 10-2602. 
[Filing Number] Japanese Patent Application No. 9-34077. 
[The 7th edition of International Patent Classification] 

601 N 25/00 

5/04 

25/20 

27/72 

G01R 33/12 
[FI] 

G01N 25/00 K 
5/04 C 
25/20 A 
F 

27/72 

G01R 33/12 Z 
[Procedure revision] 

[Filing Date] June 20, Heisei 13 (2001. 6.20) 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0001. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0001] 

[The technical field to which invention belongs] this invention relates to the thermal-analysis 
equipment with which information accompanying the melting point of a slight quantity of the 
matter, transition temperature, mass change, the boiling point the specific heat, the kind of 
quality of an inclusion and its quantity, and a chemical reaction, such as thermal change and 
mass change, is extremely acquir d by the detail, and its measurement method more about the 
thermal-analysis equipment and its measurement method for investigating the physical and 
chemical state about the heat of the matter. 
[Procedure amendm nt 2] 
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[Document to be Amended] Specification. 
[Item(s) to be Am nded] 0083. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0083] Drawing 13 shows the cross section in P-P of the form of this operation shown in 
drawing 12 of the thermal-analysis section main part of the thermal-analysis equipment of this 
invention. 

[Procedure amendment - ^ 



[0084] Drawing 14 is what emphasized and drew the portion which established a measurement 
means to measure change of the amount of magnetization in the transition point etc. at the time 
of the amount of magnetization of a magnetic-substance sample, or a temperature scan in order 
to investigate the magnetic property of a sample among the thermal-analysis section main parts 
of the thermal-analysis equipment of this invention, takes up the same structure as the form of 
this operation shown in drawing 12, and shows the schematic diagram. In addition, the 
temperature detection means, the self-excited-vibration means, etc. are omitted in order to 
avoid complicatedness. 
[Procedure amendment 4] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0086. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0086] Under the present circumstances, it is since it can be magnetized efficiently, and a 
magnetic circuit will be well formed, if the magnetic-substance thin film cores 401 A and 401 B 
are made to extend even inside the hollow of the sample attaching part 3. For example, even 
when a magnetic-substance sample reaches the Curie point and becomes paramagnetic material, 
it generates between two magnetic-substance thin film core 401 A in the hollow of the sample 
attaching part 3, and 401 B, and a magnetic pole can detect the MAG with sufficient sensitivity 
by the hall device as a magnetic sensing element 500 prepared in the lower part It is made to 
also pull out the wiring 501 A, 501 B, 501 C, and 501 D from the hall device as a magnetic sensing 
element 500 to the exterior of a chip through the plane of composition ot a subst rate as 
mentioned above. In addition, in order to excite the sample attaching part 3, around the magnetic 
sensing element 500, the electrode for electrostatic capacity may be aWangedrircan also excite 
|jk e and the excitation based on the expansion and contraction by periodic heating of the 
arm of the thin film heaters 2R and 2L is sufficient 
[Procedure amendment 5] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0088. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0088] Drawing 15 is what emphasized and expressed the excitation means and oscillating 
detection means of the oscillating section which have the cantilever type sample attaching part 
3 among the thermal-analysis section main parts of the thermal-analysis equipment of this 
invention. It is a schematic diagram when [.which carried out with the electrostatic suction fore 
of the alternating voltage which added excitation between the impurity diffusion layers 10 used 
as the electrode 31 1 for electrostatic capacity formed on the substrate 301 the front face of 
whose is electric insulation at least, and the thin film heater 2, and formed oscillating detection 
on the arm of the thin film heaters 2R and 2L at the electric insulation thin film 5Q ]. the p type . 
piezoresistive elements 700R and 700L of contest polysilicon are made to perform, for example. 
Here, many meanses other than an excitation means and an oscillating detection means are 
omitted, and it has drawn. 



[Item(s) to be Amended] '6084. 
[Method of Amendment] Change. 
[Proposed Amendment] 
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[Procedure amendment 6] 
[Document to be Amended] Specificati n. 
[Item(s) to be Amended] 0090. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0090] Drawing 16 shows the cross-section schematic diagram of the form of the 1 operation 
when carrying out the thin film supporter 6 of the thermal-analysis section main part of the 
thermal-analysis equipment of this invention by the diaphragm type or the bridging-structured 
type. It is the case where it is made easy to vibrate the thin film sup porter Twith the sample^ 
attaching parts 3A and 3B which gave two holes 130A and f30B established in the substrate 201 
of the cover 200 corresponding to two sample attaching parts 3A and 3B and them, and were 
shown with the form of operation of drawing 7. 
[Procedure amendment 7] 
[Document to be Amended] Specification. 
[ltem(s) to be Amended] 0092. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0092] Moreover, in order to make it the excitation means using the electrostatic target suction 

force of electrostatic capacity, the electrode 111 formed in the bottom of the cavity 104 

established in the substrate 201 of a cover 200 and the electrode 11 which . counters among the 

sample attaching parts 3A and 3B of the thin film supporter 6 are formed. From the electrode 

1 1 1, it is pulled out by the chip exterior through wiring 1 1 1 A, connects with the terminal 112, and 

connects with the thin film heater 2 through wiring 1 1 A from the electrode 11. 

[Procedure amendment 8] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0093. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0093] It is the cross-section schematic diagram of thin film heater 2 near at the time of forming 

the thin film Peltier element 800, and other various meanses are omitted so that cooling can also 

do drawing 17 besides heating of the sample attaching part 3 of the thermal-analysis section 

main part of the thermal-analysis equipment of this invention. 

[Procedure amendment 9] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0095. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0095] Especially drawing 18 shows the cross-section schematic diagram of the gestalt of the 1 

operation at the time of making it suitable structure, in order to measure the temperature 

dependence of the magnetic property of the case where the Peltier element 800 is attached in 

cooling a sample among the thermal-analysis section main parts of the thermal-analysis 

equipment of this invention at a substrate 201, and a sample. It is better for heat conduction to 

use metals, such as good copper, as a substrate 201. This substrate 201 and the Peltier element 

800 are joined thermally. The Peltier element 800 passes a direct current through the terminals 

801 A and 801 B, and is controlled to become desired temperature by the temperature-control 

circuit prepared outside. 

[Procedure amendment 1 0] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Easy explanation of a drawing. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Brief Description of the Drawings] 

[Drawing 1] It is the overall block block diagram of the thermal-analysis equipment of this 
invention. 
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[Drawing 2] It is the outline perspective diagram of the gestalt of the 1 operation of a substrate 
which prepared the sample heat chamber of the thermal-analysis equipment of this invention 
etc. 

[Drawing 3] It is a cross section in X~X of the outline perspective diagram of drawing 2. 
[Drawing 4] It is the cross section of the gestalt of the 1 operation of everything but a substrate 
which prepared the sample heat chamber of the thermal-analysis equipment of this invention 
etc. 

[Drawing 5] It is the cross section of the gestalt of 1 operation of the structure of the thermal- 
analysis section main part of the thermal-analysis equipment of this invention. 
[Drawing 6] It is the outline perspective diagram of the gestalt of the 1 operation of a substrate 
which prepared the sample heat chamber of the thermal-analysis equipment of this invention 
etc. 

[Drawing 7] It is a cross section in alignment with Y-Y in the substrate 1 which prepared the 
sample heat chamber of the gestalt of operation of drawing 6 etc. 

[Drawing 8] It is the gestalt of the operation of everything but a substrate 1 which prepared the 
sample heat chamber of the thermal-analysis equipment of this invention etc. 
[Drawing 9] It is a cross section in alignment with Z-Z in the substrate 1 which prepared the 
sample heat chamber of the gestalt of operation of drawing B etc. 

[Drawing 10] It is the graph which showed the time t at the time of carrying out a temperature 
scan at a fixed speed to the time of the sample heat chamber of the thermal-analysis equipment 
of this invention, and the relation with temperature T. 

[Drawing 1 1] It is the graph which showed the time t at the time of making minute alternating 
current superimpose on a temperature scan at a fixed speed, and giving the temperature chang 
of an alternating current to it to the time of the sample heat chamber of the thermal-analysis 
equipment of this invention at a sample attaching part, and the relation with temperature T. 
[Drawing 12] It is the schematic diagram of the gestalt of the 1 operation at the time of making 
electrostatic capacity into an excitation means so that the sample attaching part currently 
formed in the cantilever type thin film heater of the thermal-analysis equipment of this invention 
can vibrate. 

[Drawing 13] It is a cross-section schematic diagram in P-P of the gestalt of operation shown in 
drawing 12 of the thermal-analysis section main part of the thermal-analysis equipment of this 
invention. 

[Drawing 14] It is the schematic diagram of the gestalt of the 1 operation at the time of making 
the thermal-analysis section main part of the thermal-analysis equipment of this invention into 
structure suitable in order to investigate the magnetic property of a sample. 
[Drawing 15] It is the schematic diagram of the gestalt of the 1 operation in the case of having 
the electrostatic-capacity type excitation means of the oscillating section which has a cantilever 
type sample attaching part among the thermal-analysis section main parts of the thermal- 
analysis equipment of this invention, and an oscillating detection means by the piezoresistive 
element 

[Drawing 16] It is the cross-section* schematic diagram of the gestalt of the 1 operation when 
carrying out the thin film supporter of the thermal-analysis section main part of the thermal- 
analysis equipment of this invention by the diaphragm type or the bridging structured type, and 
using electrostatic capacity also [ means / oscillating detection / an excitation means and ]. 
[Drawing 17] As cooling is also possible besides heating of the sample attaching part of the 
thermal-analysis section main part of the thermal-analysis equipment of this invention, it is a 
cross-section schematic diagram near the thin film heater at the time of forming the Peltier 
element of a thin film. 

[Drawing 18] In the thermal-analysis section main part of the thermal-analysis equipment of this 
invention, in order to measure the temperature dependence of the magnetic property of the case 
where the Peltier element is attached in a substrate, and a sample, it is the cross-section 
schematic diagram of the form of the 1 operation at the time of making it suitable structure. 
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©T?fci. 

[0 0 2 3] tfc, R*4l 3Kff«jH#*r£IKtt, R 
**lOt»©R5Wf*Rfc*5kvc, WKSSd^W^S 

[0 0 24] R*«l 4 KttftiKl&lffStin, R 

««101E«OlB»*f««K*V»T. SORfi«l«ffl*S 
», &S3S©£<t**j;BLT£i!)$:fcffl1-3 <>©-?*> 

[0 0 2 5] M*£i 6 lz**f»»wai!IBtt, 88 
#«lB«©*^*rR«fc*i^T. Sfefc, Kft©ff* 
*fctt««ft*ttjBi-6«tt«#ft«rlW*fcf>«>"C 



[ 0 0 2 6 ) *fc, R#S 1 6 icftftlMffigBii, St 
#9 1 iB8©8MWr§SSfc*3^T, SW*ft*P 
t**^*********: LTttlTfc'b en?**. 

[0 0 2 7] RftSl 7lC«SfR#«rg|tt, R 
#91 6B«©IliMfrIMfci8^T. fliaft**lkft 

[0 0 2 8] M*9l BlCft^lRljMffSltt, R 

*ai eBRoRaratRtefcvvT. we*»#*#, 

[0 0 2 9] *fc, R*«l 9lc4JK«R^«fKRO. R 

ft*fcttWbft©»b*ftttrsaftftlttt¥ft*Rl7 

fcfc©Tfc5„ 

[0 0 3 0] 4fc, R#S2 0l~«3Si£#rgBli. R 
*«i 9E«©JIMMffRRlcj8HT, RBRftftltH? 

[003 1] M:M2 1£ffSf|&&miftRtt, H 
**1 9ER©»»*r*«fc:»s^T, ffiE8MbftttM¥ 
Rtf, »W£-*»rtLfc«««H***flvvcKB© 
8Mk**fctt«ft*©JCfl:SrRiars , bo-C**. 

|003 2]*fc, H**2 2&ff«il&&*rRRIi, R 

*si 9iee©sft^«Tgsi-*j^t, 

£W©£i*fr8tiJ*5*Ii»85ffl¥Kfc, llfJE®lg#afc 
mfiRttftii&ftfc *rltt**t)*T BASttSttS &A 
WKfrMtk, fcKltfc <>©?«>«. 
[00 3 3)*fc, R*« 2 3 Ktt«K&«rgR©ltai 
#«fctt, R:M 1 Eft©ft»»rSRtJ9*vc, *JE»I8 

fc is&ta fct&fl ©msfafcft i fM*RaxflJi©&ftt 
* <>©■?&*>. 

[ 0 0 3 4 ] tit, MX* 2 4 ICfl&ftftffSftOlttt 

R*S2E®©SR5)«rSSSrfflVxT, RIBRfc 
©WfH*J$ei5© 5 V>*< 1 1 i«©WHfiH»»fc«R 

HiffSrAix, ^©Km^fiilJitt^iBl^WSrA^T, 

K R1- 5 R« V > T RWI£»W©iMfett * Hfit 

5t>©T$>5. 

[0 0 3 5] *fc, R*«2SIC««R^«f»R©ttn 

*tttt, R*« 2 4 lCEe©*MWf&g©t+ffl#8ifc*3 

[ o o 3 6 ] tit, 2 6 izff emd«fSR©ttn 
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©?*>*>. tttbh, mowmmtm-ovmit 

\cg^x®w&mo$m&$:t\®+z a ? ic 
[oo3 7] tit, n«92 7icftsn5)«fstomi 

tfifett, R*9l 0*fc»±l 5fEtt©3MWr2lt*^ 
T, fct>»W(Rl»»trfl«**T. *©#©#« 

[0 0 3 8] 

[?8K©fli£©^ffi] bit, *»WOl»»«flSllJ8J:tf 
■t<D?tai^i£(ORlifiW^ffi|cov>T, ®ESr#ffiLTff 

[ 0 0 3 9 ] 0 1 tt, «W»IIM»Hi04fl«W 
n?*ffaBfr9?. *&£tfgEtt, *S'JLT, iWM 
jftglOOOi:, ifi«ttttJ0K2 0 0 ot, • iSPJj 
fSWEBS 0 0 0 k, $L^mn^00 0b, 

[004 0] IWfllHfilS 1 00 0 ictt, SSfc-ttffitofc 
$ixfc56S?ft«5 (ftil<ftll¥ft) £LT©fcRfc-* 
fc, WWlK-^oWetJWIi:. BtSKt-^Sfctt 

Tmrw&JMM>a* slants fc *©*&« urn t #ut 

■§•11, £ff&ffl[H]K2 0 0 OTWJlSix, *£j5»b©fB' 
#©-9111, itS-i$ffliBffl)@K3 0 0 0lii£t ) ;h,, 

Wr • tea ztixzn-Mtt.mmnt&Ri t lxu® 

AlfUKl 0 0 0K«IS$*VT, »Rt-:?<Pfigife:£fc 

[004 1] iagstb@^2ooo^j;i/ias • 

$nVJttlS]ft3 0 0 0!»>fe©te#©-$tt£^lfl]K4 0 

[ 0 .0 4 2 ] B 2 tt, *m<oMfttf$iUou®ija%ig. 
ft£fcKttfcS«©-f06©»te©8lliW*WB-?, 03 
II, B2©«**4#B©X-Xl£tel7 6WrffiB«:*-t-. 

* ws©»«©w*9DtHitt. 1 t - ^ 2 kb 

* »W(IM»*I 3 t>W& *ivt v ^$ ®£©f llfc* LTV * 

*. 

[004 3] £ ©KftflDiRg/.t if £Rl7fcStS 1 tt, tt 

[004 4] jfe-f, nS*^S->!>=>VSffiro (10 
0) ffifcSffifcLT. MJ y^77^SWI- 



xyf--rXh$:ffiV>T, WZ.ti, (S200<im, fiS4 

0 0 Mm, ft*2 0jim©ffln»;Rlc£jftt&. *© 
8, $«<bLT S i 0 2 Rfc^SffilCjft 1 „ m*l£*j& 
LT, -*©Biy»Rt:-*2tr»dW-6fc»©0r»© 

ffil£iSi$ifo4 » m&mzteZX. ? 2 X 

1 o20 C m-3gSUiJ:lCTW'tei£»Sl OSr^LT, 

[0 0 4 5J&IC, v'!/=:-'S«©£li©S i 0 2 R£ 
ayf-^»36LT, Rfcfc, tt*tf, fNMbS4 0 2 
R©^ttMMMMk#i' V = *£ < h*$©t 
o. *rttt->y 3VtfiK!g 

ffft***?**:**^^ h?-f K*K©«6l**< i 
1>ft^©T?ifil (i m)?lC^fi£LT, £Jlfc2i@»4 Jgj* 

R5 0, 5 1iLTJ8v^. 

[0 04 6] un&&U3<Dmm&2i}mx-ftm 

t, *©¥$ffla>fe§*mmC3©^£*8J£1-$fc* 
IC, Ki|sHft«BP3»c55ftUTtaS«ltli»5A, SBit 
T©$S#15A, 16A, 15B, 16B«ri&dW- 

[0 0 4 7] ii-C, 8&m*tl 5 A, 16 A, 1 5 B, 
HBtLTIi, Wxtf, & (Au) i^y^r/l/ (N 
i) fc©*&*-&totf*:fflV'>T , fefiv\, fcJ£L, SiH«4 

T, Mtt©*>£||!ira©M©JI*6fc**^;fe::&tf 

[0048] Jfttt*t©8tt 25 A, 26 A, 25B, 2 
6 B t LTtt, *©***M8©*rtM?JliV v C<t>Av\ 
5t7cL, & (Au) I4S i 0 2 KtMtT^il^r^ 
©T, •tixbwffBlwf-^y (Ti) *4f«rfc*SfcL 
T 0 . 0 1 ^ mUEgfiir^t 5 ^ t t V\ 

[0 04 9] RIC, »Rt-^ 2©®fill 2A, 12B 

Bf$.Riv&$:Q%.&imms 0,51 icflMu, m^i 

2 A, 1 2 B i L"C, WA.tfss'-JrA' (N > ) «r0. 3 

*-Wbt». /i*3, r©««ii2A, i2B«jdueo 

^KNi) K«:*rttSt#tH»KWIt-^2 0 
1S12A, 1 2B£JgfifcLTfc&v\, 
[0 0 5 0] ^©m, 8®t^ffi©mSlil6»»K5 1, 
5 0lCttg£fe-a:«rL-C&$-Pll7, rttf>©^*-iiL 
t, 3y©Stg©S*ttx5/^y^U-C»Kt-^ 

*RS0ltJgj4**lfc«©»^|Ctt, ^3 OA, 3 0B 
W»Jflt*iiT, «BMHB0jHlt-*2a«Sf*0^t6fc 

[ 0 0 5 1 ] 4ja, znm-S, ffiaS*Sig©»Rfc-* 2 
ttSSSa*5'S5:2 x l 0»c B -%«gU:W«WI: 
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ft! 1 0 L T h Z> OT, k K 7 i?V tt if ©&#£ 

£jW&££ft-C, ?$ffifc-*2©H£l 2A, 12BIC 
mamctzt^iz, Sflt©jI8«:?*Rfc-*2Wl::|S 

loos 2 j BB4H, **9iamsMmui>imjmat 

tl ^frRtffcSfiOiK©® 2 fcittB 3 
10 0 5 3] B4ICj3V^Ttt,. S«10*B*>6»OR* 

«fc!J. £«l©*ffifc*Ti9»-*-5a*H»4*}&j6LT 
[0 0 5 4] i©J:5tS«l©T6fllc4-eRaajHS: 

wcjww < ot, 3 *e> r \itittmm® 

t^mn 4 Zffilt L, »Rt-* 2 ©iSS±^|rjgfif $ 

I0055J B15tt, B2fcJ:U03l;:^Lfc#&gil© 
IR!^«rKl©K^DfR>S<e ^SrRttfcgfc l fcBv* i o 
0&8-&L, $fclc5«l©Te)!lct,, J5t>2 0 0-Srg| 

0 LTfc ai»£<fr«*fc©*3!w-3&tt©$18©|$rffiB 

■cfcs. avnoo os® i o i ii^ies -> y => ><d& 

**SrfflV>fc«-g-C, r©ffit^±jF|!©l OOKIi, i?Rt 
-9 2©±8BCSfc5»»lC->y 3><DlMiyfy 
^fc-fcDffiScfiV^iHl 0 4j5SBlltt,ti-Cfc») 1 $t> 
KW^»«3©T«JI±fcSfc6»£fc, *tt*)v/y 

1 3oasj&«Sivc*5!>, r©fti 3 o«»f*«i|sK't& 
*»W*if©^©SB'bLTV^. 

[0 0 5 6] w©±gB©ffiV>l 0 Ofcli, $6>K*B^jt 
l 4 0 fl^y = >'©*^ttx J y^y ! yirj:5^g 
©fi<^J5£**tT*»9 > i©«BV»l 4 0SriiL-T2ffil 
1 0 4 33«tV2m»4rt©S«Sfc«;BFf£©St(*^K§| 
LT, ifcj; 9 ft 1 3 0ldB©*>*VtV> 

fc5W£§sWftJ ! ?8lS3Kt$>-3< 9»T£tf5.fcpKL 

TV'S. -SftiG&ffBil 5 0, 1 5 1 irLT, SSBMfcS 
i O2 Rifflk^t-^y 3^0lJftiyfy^07X 

*i:LtfcfiJfflT£$©T, #fB£"Cfc&. Sfc, TSB 

©ffiv>2 0 0l,>'y3^S«2 0 is»fflv\ 

K2 5 0. 2 5 1 fcJRSMks i 0 2 &fcfl§V">S£ in. 
[ 0 0 5 7 ] B 5 IC/T LT3b 5HJS©Jg(Brtt:, £« 1 
0 0*5iX/gV>2 0 0Sr-f'<T»*gS->y3> 



?<bAV'©lijgRr?fc«. SV'2 0 0 t LXif 

4WW*ifiv» t ©fcilft Lfc£# J:v\ 
[ 0 0 5 8 ] B 6 1*. *8W©5»##r&t©!*M?R& 

ffi t - * 2 £ 3tfH- S » ©»S3t tt SB 6 |c 2 1 ©IW 
«ttSB3A, 3 B infill fC*S»-&T, Lj}>'fc, 

©?*R£ttg|l 6 OtifeWittr-^lUtft < «» KLfc 

[0 0 5 9] irrii, 2<i©Km^SB3A, 3B© 
-*Tife5&m«ttS|J3Bd5, fdS#©K)|5HSfcffl!3AJ: 

tmt-9 2\zmft&i$x.z>ttMiim%<omssa:- 

9 2A, 2B*Rl*-ao&. iOJ: 3fcLfc*»H©JR 
atfSSillCjS^-Ctt, ^-©W«-2fB©S*m^6J3 
A, 3BICAH"Ct), JHlftlctWftttttSBtfftfc, 

W*©HLftTinfc«L, C©*A-CB*«WBJ 
»firSB 3 AW^ttJ^TmlcSLT nfcv vRffitfJi^ 
L, iilb©^i|sH%^S|J3 A, 3B©t&fi£rii,$>Kjfi 
»LTStltbflfci&£fcttj8B5A, 5BTtttll,ifcfc* 
©£h.feiB&gATI±, *IB!ttlc*tLTtftflU:#©«a 

[0 0 6 0]$oT, £©*54EMWRfcttfflLTt> 
Wlc<av^©«)|sH*tt«3 A^tm©B^lc8Lfc^lc 

Hfc ©*»*»e>WB«**±rf « c k fc-c# 5. 

[0061]H7li, S 6 ©Hffio^ffiro^Jo^/i 
■f. rnt,©E16t07 Ic^i-SIISojgigoWHJDjRg 

3fc^Lfc*ifi©»«g©^^*ife4:iaj— rfoso-c, g 

[0 0 6 2] B 8 14, *«^©l»»*f^g©^DS?5S 
* JrtrKtffc«R 1 ©te©HM©^ffi-Sr^tt)©T fc 

•Cli^>C777A|C^y y K«©?t3 OA, 3 0B, 3 
0Cir»Kt-^2©3t^«?|C^3 l A, 3 IB, 3 2 
A, 3 2B*Rtfii#fc, 2<@©!*mm&3A, 3 
BIC*f^$*T, 2<l©»Kk-^2A, 2BSrJg* 
L, «fifi< 2<@«7Jf*!H«fi?ai3A, 3B©Sa«r«t±l 
£fre>©KHfttttt3A, 3B©fi^«3/£ 
lcffia»WSi!5A, 5B«r^Lfct©rfo5 0 
[0 06 3] *fc, 2i@©f8fRfc-^2A, 2B©mffi 
fcLT, 3<@©m«12A, 12B, 12CKIJTW 
■frTfcS. 2<B©K)|5H»ttai3A, 3B©iag 
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5 A, 1 5B*5«fct/i?fc®*tl 6 A, 16Bfffifi£t, r 
H?>©^Sr3{i(D®Bi2 5 > 2 5 A, 2 5B£ltT?8f 

jft«3 AWilfili, ®te2 5 £$112 5 AW«?i»m*tl 
5A, 1 5B<Dfim^)l-J:9«lfflt'5ri:^-c#5. 
[0 0 6 41 2j@OK!|SHSfifS63A, 3BKft, ftffljg 

ttM£lWoiUtKHrs**©«ittftfrtHM 

[oo65)09 it, ms nnmoimtoywim&ti 

if SrK It fcSfi 1 lc*5 It 5 Z - Z icfB o fc»r®EI 

»Kt-^2A, 2 Bit, KM«»»07M*tttkl 

1 0-C^/SLTfc*. r.ix&©ftj*;frftt>±&<03*«G> 

[0 0 6 6] J&OgttOfftt-?!*, ?(|&fc-* 

2 4 LT, itftX*0*W7M4fettlkl 1 0 tflVvMI 

^WJ^LTlr^**, t>*>5A>, »Kt-^T*>tVli^ 
<, Witt, A<«fflS*iTV»a^/<9'^!»v^eA» 

«Kt-^fc, *0»R3E»ei5lc«fiELTl)Av\ 
[ 0 0 6 7 J Sfc, ±»Ofl&©^flST'liJ8V>-CV>ftV> 
#, SttloltoiHUEfcJaiafcftfc, £«i£*Ktt0 

5. 

[0 0 6 8] tit, Jb»©J**0*ttTtt»V*TV>4V» 
*WflH*»3«r3«#jfcU *©5*>©H@l42lc 
LT43*. tt©2«c*W*WHfc*W»i:ft*iiT 

[ 0 0 6 9] iift, **HO*&&ffg|0lWAlJI&3 

It, 01 oic*-fi5i^Pfli-*fUT-^roj£«T}aa 

m. *»4-|iin8tfO%mfi0>Xaff*»»Oil!ttft 

T^fiELfc»Rt-^2it, tt«t«tf i oaaa-p, f? 

[0070] »&fc-*2©i&&;£Sli, BSMWfc-fc 

rroj: 5 c+s 4JM±#oll*#-*3ME-e±#* 
t, tft5, &ra©z»©iM8-c±iw-*::4fcfta. 

9 a fitmL, ©{!■§• 



gra^ic* 9 tig** &ijra©ii«±#itfi*fcitia 
«lTF*KfcWM-5r 4 t>t>5A/, tt&o 

*MM«Mfca!>aJ:5K, tt®l£S*Jpfitl$iWi©i& 
X£#fe < ft* J: 5 icOAtMPLfc 9 , WiKWftmSSt 
{It, £*ife©»*****©»MrW1W-*J:5fc1- 

[00 7 1] *Jt9!©lll&ff9W©»WlMRttli, «© 

TiR«fi©/J>$ft»B[k-^Sr^V>XV>*©-C, 

ft#, fljtlf 1 0 5 y*4/h£<, *ft«lt»t>-CWI 

©•wtfflwicw-arc**. «*.«, loorgna 

lfflWeaftf. roipft^ttS: 

#ctv>*©-c, ^rflicsttT-^oiis-ctiajig* 

ffja*, B i l J: 5 fc, flxii, 

«««**m**t. aa©tt/MEft*sft£*T, 

L, S*t4<t Pl-+^li, il#±#*fclttag»Ti$ 

©»*©»^»4IMte»**<bfcM-£4j6»-e# 

6. 

[0 0 7 2)012 Hit, *ftti©ffift*fKB©* Vf- 
W<-fi0HHt-*2A, 2BH8jftLTft>&Ktiflt 

tamS-ftfeMlfc-^A, 2Bt@^m«3 11 
A, 3 1 1 B 4T*il*ii*J**ii6 L 
fcS-&©Sffi©?glioSlB5®Sr*i-. ft*5, -©ISJS© 
7g|£©@ K li&a* fflft-^* H ?> ©m£ft 4 fcglft $ 

[0 0 7 3] *Kt-* 2 A, 2'B4@&tttt3 1 1 

A, 3 1 1 B4?**l*HffiA3*l«imftlcBiMI 
©Xffi«ESrEIW*4, **i*ii|»«W»3We«W 

t-?2A, 2 BICjgfi£Ur*»5K)|5H«»Sl53 A, 3B 
liS^mtS3 1 1 A, 3 11 BMlCftiMlMbfctt© 

a. &«it**v^*«»m9i**** < 

ftSWC, S5£®«3 1 1 A. 3 1 1 Bit, £lb©ft«lf 
l£ftt>ft^&filC»J&fc-* 2A, 2BK8&ifiL-C*3V* 
1Zl5&iLi<\ rofcftlc, ffiV^2 0OWitfeig:»:roS«2 
0 l (0±lc, {RJxtf Wrffii^lcfti i 5 ftS« 3 0 1 

1S3 11A, 3 1 1 B5r^fi2UT*i< i&V\ 
[0 0 7 4) ttilt, WOW13A, 13 

B, 1 3C, 1 3D, 3 1 2 A, 3 1 2 Bit, &£& 
1, SCI 0 1 tS«2 0 1 fcQttftBtatTAWc 

[0 0 7 5) ft*fftj9«3A. 3BliKWi-}$ALfci: 
# <DXM.m®L>& I r ^, @>££3<0£«ft@£©J3&& f e 
ro^S»©2f&©ftt>«, S53»*lcfil»aie*-Ct*. 

ftf rSr^$J:<BfiT§-4 <> «*tf, W«^3A 
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©•fcg$8»f r*S2O0Hz>i5>tf, 8lgt-*2A 

t®mm<v&&3 1 1 AfcenicnauBoMMk f 

eiU 0 0Hz©X«5®ff«r*Dtfcir#li. $Wi<# 
yf- l/*-fi©Rflfc»« 3 A fctt 5 5? Jg t - * 2 A 

10 0 7 6] r©t$lcH^fc-*2A«)&®2 
fcfc#V\ »'B?t-* 2 Atm«3 1 1 Ai:Tfl!j£$*l 
SftH&SKgfc^U.*©-?, ift&Sibfctii^&i: 

117 4 - K/< y * % ic J: •? 2*p© g a® »*#*Kl7 

[0 0 7 7] ii££Sl££!31W©?&35ft^flS£ 

J^lli 3 ASr^1"5»Kt 2 AW* W<-SHI» 

*«K«fca>4i:6©-e, *e#SJDttft f r #S4fc 

[0 0 7 8] Sfc, *3&J6©ff2fl8m &»lcJ:(3giW 
^«))5|«^W3A, 3Bj5>M$KSift#l~rtfixfc>) L 

fi£*&H4Sr££U:#3fc»l=-. 1 6 3 A, 16 3 
B*t>o»K*^-l 6 OA, 1 6 0B«r*tt*>*>*- 
W<-SlcBVM 0 0©£€l 0 1 IcKttTfcS. Cft 
5><OilR*/<-16 0A, 1 60Btt, MiEUSiJ: 5 ft 
**ttiyf-V^KJ:9«VU OOfcKltfcfflHl 04 

|0079]$fc, rtlb©SIJl»^-l 6 OA, 16 
OB 3 A, 3BIC«3tL-^1-V>J:ptC, ft 

ffijt;/<-l 6 OA, 1 6 0BICED£j©»K^7 , J>^l 
7 OA, 17 0BSr^fi£UTfe6. 1>%5A/, JB^l 0 
0*&)|5HSfc8IS3A,- 3B&£WAftlTfc&»KllC' 
g^LfctSfcli. Tff, »I^<-16 0A, 160 
B©ii*l6 3A, 1 6 3Ba*l*)£HfcfSgS3A, 3BIC 

VLW&Mt#*att*i£., fof>*»U.ftS«l»c|iVS 
j*35A, 35B, 35C, 3 5 DfcS) 5 fflLfci #© 

f-s'7'©{sjAtf4iair^tr*5#, avwooorix 

&lc8JSrsfl):iIfcJC»?U 3 1 A, 1 3 1 B, 13 1 

C, 1 3 HDZWl$.LXi3rtf£ft3&VhZ. Z<Dt 
fiSJitf, fVSrfflV^TSiiai 3 1 A, 1 3 1 B, 
131C, 1 3 1 DligL£A/-C*Sltli, SfeKSSglc 
ft 3. 

10 0 8 0] tit, *sxe#tt-cii. tCftAlftUSoa 

!Si8BSrKm«fS?3A, 3 B*fctt*©ifiWcRB, ft 
Kt-*2A, 2BlC#»fc«a*WW*fc*fc, * 
W<-&tlcXMt* !>^©^J$«5tt|fc® 1 0 © 5 

#>?u/<-©7-a9£©h««* 



& (Au) ©SJ*K6 0A, 6 OB, 6 0 C, 6 0DT 
OKU iftb©ft#Xtt$8$U8^.fc;)l£LT^S«, 
MS i^o»o»»f <t*rt. & 

#fit5t3 2A, 3 2BSrK^TV^5„ 

[0081] *%&(DBmT-tt, mmzx !>ws^ 

5lcfttt*/<-l 6 0 A, 1 6 OBSr*V^w<-a»i 
UTS«i o i <cft>i?T»3at, 

tt, «i*/<-16 0A, 1 6 0BSrttm^653A, 
3B£#-f5>&V?-W<-!!©i$Rt-*2. 2R, 2 
LiH-»«lctX, Sfc£totffci:tfci«:;Ji&©]a 
a«***£S*, 1 6 0 A. 1 6 0 B Icfit 

ttfcS*16 3A, 1 6 3 BS:)Sflfi<««tC*y^W^ 
-©£3f«i©g«l tS«l 0 1 *-CJg£$tf, 2*© 

tfl 0 1 fc©B)lCT*fcf SraLTKm^eB3A, 3 
Blc2l5J:5lcLT'bfiv\ 
[0 0 8 2] ^mfiw^ffi-eii^fcvoiv^s, 
Sm^W 3 * ft 6 ft < x j/ ^ y ^fc 

•k 9 JSa*H ce>ftfc1»aoA*Hfco J: 5 ftJfcl-JBfi£ 

*• 

[0 0 8 3] Si 314, ##H©&#tfr£fi©iia##r* 
Ml 2lc*Lfc#IS16©»1fi©P-P»c*5ftS»rBS 

[ 0 0 8 4 ] m l 4 ft, *38W©$#tfr3£fi©8aMr* 
ft©5*>, »Wo*»ftttKtrlK<6fc»lc, SttfW 
Hst©«^fi^Ja«*3S^lc^A/i £-e©««©Rfc 

X, El 2l^tfc*HJS©^«8t^j:1»iaSfft!3*. 
if, ^©fitBSH^Lfctw^fcS. ftjs, ®a«lffl^ 

*>2>„ 

[008 5] xnmvMmx-K, m&mmamt** 
«b*OWb*IHIt 5 *>, «m«SB 3 

ICA^Xfc5K)|Sf©e'lk5:»54 0 0 k UT© 2 ,i mJf 

«rS«l±(w^L, »ggt-^2R, 2L©7-A± 
l-mSlJf6iatt»Sg 5 0 Sr^T LTSA L.fc^tt t)2vn@ 

mg©/<— vnjmwizn&'mmwk^T a o i a, 

4 0 1 BSriiUTff9<t9l'-LTV^. 
[0 0 8 6] r©88, att*SSK=74 0 1 A, 40 1 
B frnpHRMtt 3 ©a*©rt«lc*TJi« 

oititXt), «ffil4fit)|sHSfif68 3 ©Sortie*)?) 2o 
»8tt**B37 4 0 1 A, 4 0 1 Brfll-*4L, TSB 
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|CKltfcfl^fS??5 0 0 t LXOX-frS+r&g&K 
«Sv#fctHT?£ S. B^ffiS* 5 0 0 i LTO*-/V 
*^*»fc©E«6 0 1 A, 5 01B, 501 C, 50 1 
D i>m<OX ? KS«©8£®*» bT^y 7©*«fc 

ftis, f*£f»8Sl! 3 
tfSKIi, ffifUfcttl** 5 0 0<D$*HcSim&fiffl©11 
ffiSrKfllLT±i4i:(^«llcja®1-<5*tT?f <5L, MR 

t0 0 8 7] Sfc, *%%<»%%X\t, «S4 0 0 tL 
«^<Offi@fl-«tt^»K3 7 4 0 1 fclEE L, ~Z \zM 

85*m«5fc«^ 1 0 0 (DWFmftU 3 ©£_k£3fc 
00tLT«£vfctttfB^*-K^h7:'v J **, MR 

[ 0 0 8 8 ] 0 1 5 11, ##91©i?ft#tfr£@©J?!l#0r# 

#©?*>, *v^w<-aowfiy*«3«rjfroa»» 

l±lc*rtLfc»m**H©m*3 1 1 i:»Blfc-*2 
£feS*tt1M£lUI l o i©MicJDxfc3f«ESffiro»S 

.J»±l::«S*fe»tt»IB5 Ofc^fSLfcflljttfp !!©#!> 
->y3V©ex/gtn;SI^7 0 0R, 7O0LKJ:9?7 

(0 0 8 9)4:13, ^✓«Kttl^fflO««7 0 2Rfc 
lffi7 0 2 LI±, 2 O© fx 7 0 OR, 7 0 

OL*>f>5l*ffi*nTlo9, S«7 0 2ttfxygttj(f 
^7 0 OR, 7 0 0 LfRflOiMa? 0 1 A^tjfiag7 0 
] Bfrfl-LTSISfflSii. E&3 1 0 i Rlttf-y:/©* 

1 o o 9 o J m i 6 1*, **nelK&tf ttftOfMWr* 
WO»IMt»»6*^T7?Aa, SfcttflUMft&a 

THiS Ufc fc * ©-|&Jg©^IB©#rffimP&BI«r*-f 1> © 

■c, 2 $©«**##« 3 a, sBtwifca/M-sa^ 

2 0 0 ©S;K2 0 1 lCgWfc2<l©ftl 3 OA, 130 
A, 3B$:ftoSWg£#ffl[6«:fi»l,-*-*-< 

[ o o 9 l j *». Stt6 SrSii L*1"< 

iviet'ttn'eoxtffliMiciBiSioivoix^y > 

^17 OA, 1 7 0BSrKttTfc5. ftllRftftl 6 

^T.77^1!-Cfc5^l-«, »R^r«J V^l 7 0A£ 

nttxyy 1 7 o bhr*ic& 9 stHMifr-jii-t- 



[0092] **:, &msso»mwa5i^srffiv>fca 

«*ftlcS*5fc»fc, «^2 0 0©&E2 0 lfc&lt 
fcffiffll O4 0CI3MKU:«ttl 1 l 6 

©St)pHSfSft3A, 3B<&ffllc**ffi-*-6S«i lfcRtt 
Ti*<5. mffil 1 l^t>tt, BMl 1 1 ASriiUT^s' 

1 lfrbMffil lA£illT5$Rt-* 2\z&Wt£ti 
TV**. 

[ 0 0 9 3 ] H 1 7 tt, *56W©i?MMIr8B©S&#*r* 

IH^***8 0 0*»*Lfcm^©«Kfc-# 2tf 
ifi©»rffi#IB&ETfc 9 , tt©*«*aii*» t T* 6. 
[00 9 4] *&lt©ff*-?l*, »Blfc-* 2±lcS$ 

tuittMR 5 o hi-lt, pa©nmtt*m*ii8 o o 

AT*5. i S bTeffKfcnaoffkm&tm 

»K8 0 0B-Cfe5B i TeS e»KSr^5MmJjseft 

**8 0 0*r»JdlL-C*8. roMR©*^^*^ 

0 0 H.*©«S* 8 0 1 A, 80 1B«:^UT. fl-SIcK 

[009 5] hi as, *«non^«siao«^«f^ 

#©5*>, ^lcfWSri%*il1-5<0»-Sfi2 0 1 (c^/uf- 
*S^8 0 O<:»9f>tltfc»«j:IWoBftA<)«tt09a 

JS©JBIS©»rS«t96ia5r^tt)©Tfc5. S«2 0 1 1 

©StE2 0 1 i^fi^8 0 0 ill, Mftictt^t 
Tfe-S. ^/^ijRT-S 0 0 tt-tOtt^J- 8 0 1 A, 8 0 

[009 6] * jafcO»lHTH: f El 1 6 t P«R««iB<: 
Jf«3A. 3Bt>»fltt-#2IC»tTBJ«f4Jaa8f<l: 

[00 9 7] *&NroftlrcM:, 2 <@©W«^S5 3 
A, 3B»>bSfBgfiTjfigLT, SV^2 0 0roS«2 0 

1 UttttbtvfcSJHl 0 4 ©JSIC^SftfcTk^MK^ 

H»«)i^(0«54 oot, Ki|sf%«{b$-e- (t>*>5 
h, *o»om«-e»w#Btt#-ettit*u*, «<ttft 

«^S!3A, 3BOTmfc**l-e*lifi«L-CE14Hfc 

*-/V^/j:if©«S\ftai^X5 0 0A, 5 0 0BT?tfc 
ffl•f5i5^CLTV^5„ 2fi©^fH*fif^3A, 3BIC 
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1009 8] \>hbhj, *%&<DMmx-ttm\<W£^ 

#. 01 6lu*Ufc,fc?IC&jR*:/y ^/l 7 OA, 1 

I0099] ±&<omMmmxn, m&^&k lt, 
zvmm&mmti, st^tu^s tux 

(0 10 0] ±j$©|llS©^(|8l«c||^(D-|ltl0^ffi 

tut, *38W<o±t*3ii;^ 
I o i o i ] *fc, ±ieo||lBo^ffi-cliiE'<•rv^^v^ 

SfclitfMSMcS-CSItillfLT, fl-WKKttfcn 
* * * Wangle t* i i 5. 
[0 102] Zb\z, ±%LtLn&<OMmfrbWt>frtJ: 
-tpfc, #8W©&S#tfgE©$#tfSB*{*ll. 

$^•5 r ki> ^mkbz. 

[0 10 3] 

r, tmiim%<o%itout:&&ik-#Bi$.i.xTmzg. 
mmtzmmt-ir k LxM&i-zkmz, wm*- 

fitmLmmz, &®t:Kfttztit.mmk&® 

ft 5 J: 5 tic J: 9, ®*T»fio^-ciBJ^is 

[0 10 4] Sfc, ffifcTftgoRWT'fctfipKfc 
m&ntomKk'tmx'ZZi.HzXitMz, 

*), ">r<(m%vim&zm-tzzk#X'$z. z 
tic, t-t kmmtttois£vumkft$i<D®.&&t\ 



m*iz*)<Di&mmki-m&\,itto'&X'bztz 

fc-Cti. LfctfoT, Wigs 

tnmszkifiX'Z 5. 

[0 1 0 5] 4fc, #Bg&©jgtfWf£g (!f*92) 
[0 10 6] *38KO!R^!eg (tjS#93) 

[0 10 7] *58^©^tfr»S (H*94) 

loioB] *m<omvrmw. (ns*S5) 

[0 10 9] *5838<D!»##r3£E (HS#«6) 

II, ^H*Sei5<0S±lcSfc^Sv^«lc^«rKlt, 

mx'MtK&mmtm&izmx-* t>. 
loi i o] *fmom*fim. (!8*9 7) 

II, :*<o-=tifc&9f£©*#;*|ci,, ^iSWro^fiSrS, 

1 5. i<os^, w&kLx\±mmm*mmt 
loi 1 1] xmmmm (a*«8) 

m^gjy^O^K t WTIlH^fBjRSrffi^/jN $ < 
[0 1 1 2] *7t, *JSW(0^ff^(i (?S*9.9) 

tt, i+swic*5v^r, 'j>t£< ki>t*xmm&m?it#> 
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[01 1 3 j tit, *%w<Dmvfm (tt#$i o) 
m^wch wshtfcm&t Srite^fc-erT gsaii&$i*-$ 

5©te> MS-frSSi^eirSK^tUI-Sfi 
[0 1 1 4 J Sfc, *$59}©j?ft#tfrg® (HS#91 1) 

*fciasffis«ftm«it ic i a »k t - * o junn //bumk 

KfctrBS 

[o l l 5] Sfc, *xno9R9<fSn (HMWU 2) 

as?****, amuf, ns¥ft*iTttt;HR* 

[0 11614*:, *»KO^*f^S (Hf*gl 3) 

[0 1 1 7] *38WOfR!^S?E (R*ai4) 
14, ®»fcffl#gMs, »m«fto»bfr«IAU-C*n«r 

[0 1 1 8 J Sfc, *xnoJIM»r£B m#tll 5) 
14, *e»lc. W»«3jr«4fcttJt*aEfl:«:MiH-*-a*# 

•fSriteJ:!), ®&v%it b ft®-? $Z> 

[0 1 1 9] #$e9J©i8l#tfrgB (M«9l 6) 
14, 4 fete, R»*ft*Pt*'«A^**^ 1 lr»»*«t 

[o 1 2 oj fxmwMWivm (n*«i 7) 

(4, #&9ft#, WBHRftttSfcttKmmro'attL 
[0 12 1] 4fc, *»HOftft*r£B (BMffll 8) 



i4, n>m&&, &mmt>wi$.$nx^t>&&m 

*H&te J: 4»tP«rW«+S r fc 5. 
[0 1 2 2] #BW©aa#*fjBB (R*«i 9) 
14, Sfete, tW^ftft*fcttSflsfte9Mbf:tfilt 

[0 1 2 3 ] 4E)B9)Of!^«rKB (K*«2 0) 
14. Bfcftlttl¥tt4i, SfilC-fcJBtfLfc8H5*/lH> 

Are*B4refefcV>ratrJSv^ft9t>Q-Cfc9, B 

[ o 1 2 4 ] #$8"w<o8&#*r&ti (n 2 1 ) 

B, WfcBtt*¥B:**, «te-*»rtLfc«ftttaj* 
ftt tiitf. •CH©«fls**aMb*©Bft**- 

m#$*3fi«EB$i!-Sc.i:te.fc9. II-Wft*fl4g 

Hgate8ft**tt-cts. 

[0 1 2 5] *«9IO«^«f3M (K*92 2) 
14, 4 fete, ^*<fcfctqWMl*B4E£«3nB9 

gaSli^at, SrKltfc/cfe, Slsbiilft^ateJ:!?^ 

©KttfrWSrififtBES lfcBMfttU*?te£ 0 /J*S"C 

[0 1 2 6 ] *5BMOf?S^*f»SOgtfi)*» (IR 
*«2 3) 14, ffi*SlE«©il!l^«f!EllSrfflV>T, W 

r*fc«>, si** i iBtton»«f]tiByi«i««tt«* 

*Mtt)-Cffi»£*tf-C» SIR 

[0 l 2 7] 3|c«9!o«^«fjgBoffa»rtt (M 
*«2 4) 14, m*g2Gtt0H!&«r£B*flv*-c, « 

»0«J(SH%^880 5 %*tt< 1 1 1 fliOKm^8i!te«i 
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[ o i 2 8 ] itz, *36W©8WMfr!8fi©ft«l;frtt (IS 
*JB2 5) tt, iS#«9ffi«UDi?!iatf81©f+i!!J#fcfc 

MRU **ifco«A«lrll<tJ:5*»fttr*Ktfc 

ir©??at©tt«*ai$8fc £©ti?$at>#a r t *-ct 

e~?©MKXJ9ttcj*j&3ivcvvct,&<, i<@©g 

i^Tfc&vv, t*>5A/, Hl©S$ifcJ&£$ivCV>a# 

JO 1 2 9 J 4fc, #«W©$#*r£fi©ftS!l#i!fc (» 
*92 6) 14, R*43BftO|R#«fttB*javiT, * 

a*s$*T, £*b©i^©ttM&Kftm©iur8K 

io 1 30J *m<ommm<Dftmm as 
#92 7) 14, ffiftgl osfc»i settoiR&tfttfl 

fcfl^T, '>4<*t>*W«»«*BSS*T. *©"$ 
©#«»«**»&»»©«**, aWM*©^^ 
e>JH*tettfB1-afc», WWWMMr»»iF*T* 
©*©*WII*«a»&*W©Jl*l:. #fi/5«»©->7 

[oi3i] $ tic, *«n©iR^ffKC©ttn^tt 

(3S#£2 3~2 7) »i, tUk©K8ft*ffilcR-©it 

mimmAtix, tt**A 

W«fc*^V»T*WfclW©*MMt trtf BI1-« «fc 5lwL 
fclWWlSfi©ltW!f fco, X<e«WMjW 
lcfc*|IIH©«ffl*IWB©BjaicH1-*»»l*, « 
*KHt*«»M8M-*r Si*® 
BjM-CliBBfcHI- 1 fc fc W« t 

[0 13 2] *©«bhm*r«3»S»!»«-e# 6 

ZkimLT, J*B*-*©tof«ttfc*>vW3'©« 
UC, */hsa»Lfrt>fcf>UWMft 
l^-©«B&t-*l£ffi*T»&L 
TWMW»»«raWfe#»rt, *UCB«fc 
«WcKfHR*»©BJIf:IWL"C. «ife©W5HM» 

ftm©iunt*ttfcMciis-ct * w t , $ & k 2 «©ft 
i«im»»k w-©iw t akt t h e> ©tags *tww 

J:5Ktt*©T, *n»»->-^i:LT©«*©IHB* 
T§SJ:5lcttS. «i»T»fi©fea©«tt©i» 
WttHtttiS'J-e^S'i^, tt*©lt£«rKB-Cttttfc-C 



IBBOffiVttKM) 

[01] *nn©»^«HKI©^n«^n y ^«|AH 

10 2] ^i»©^«f^B©$mmS^^SrtS;ityi: 
»*©-W©»B©l»*HIBT*>a. 
[03] B2©ftJftMMB©X-xk*M*«fff>fl-e<b 

5. 

[04] :Mn©Mk5MraB©KftMifta&£trttitfc. 

S«©(fi©-HliS©^J£©Wrffi0Tfe5. 

is 5] *mmmm<omm*Komm<o- 

[06] *«W©i»»*f^B©K*f»^4^Srlfi:itfc 

[07] @6©Hl&©^(S©«^p^<e^Kityt£ 
£ 1 ICttl? * Y - Y IC&ofcffrBB'Cfeft. 

[08] ;mft©JR#ff3M©tWJMft*tt£*Rlt«: 
S« 1 ©(fe©H»©^ffi-efc5„ 

[09] B8©3S16©*1IB©K*MlDS»£4yfcRttfcS 
& 1 Icfctf 5 z - Z lcffiofc»rE0-e*>$. 

[010] *&n©*UM^B©tWfclR3©imic# 
LT-^©lgTt&fijfei£t^^&©^rat ttaSTt 
©B8^Sr^Lfc.^7 7Tfe5. 

101 1] *»9)©]R^«f9IB©»WAlMB©l»micAr 
LT-£©2gg?©i&flEj&g|c, tt*£K«it*MS 
*TfW»»«fc*«©B*Bfl:«r*ilfc*M'©»ll| t 
kfc&T fc©BM%9U!:4 r 7 7Tfc«. 

[012] *8fi©|R&«HKfl©*>*i'<"-S©ffR 
t - * LTfc SfWftMtt^aBi-Pt 5 J: 5 fc, 

ftB8ft*Bs?SK tfcs^©-^in©®^©mK0 

[013] #?5W©&#W3£B©B£*r*tt©Bl 2lc 
* LfcHtS©JgfB© P - P *5I* 5 BEttBB'CfcS. 

1014] *5IW©S»£tf8B©ift£tf*#*Sm©Bi 
««ttKtB^6fc»lt»a*«iaict*:»*©-3WII 
©»B©«»BT*>a. 

[bis] *m<omtfmw.omvr*ft(o?h, * 

BB#SJ: lfa'/JS»»^KJ:6iBI«a*at1 > o« 

•8-©-§sjfi©jgii©«iti&0-cfcs. 

[016] *X93©ffi&tf £B©*^«r*1t©m!&tt 

«i^r77Ai, *fci*«jiiMftra-eJtttu »m 

lS©^J8©Wrffi«BSBT*5. 

[017] *«n©B^«f3iB©iR^«f*fli©»tn«i« 

**»*Lfc»fr©««t-^.ftiE©BBI»B"C*> 
[018] *IBM©S?!^^«f§^B©S?a»<ff*#l^:i3V^T, 



o 



o 
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1000 KttttRtt 

2000 mmrnm 

3 0 0 0 tm • BtrlHIMftilglK 

4 0 0 0 

l sc 

2, 2A, 2B, 2R ( 2L 3$&t-* 

3, 3A, 3B 

4 ( io4 &m 

5, 5A, 5B 
6 8H$ftA 

1 o 

11, 111, 311A, 3 1 IB M&UlQS 

11A, 111A, 310, 3 10A, 310B E 

12A, 12B, 12C, 12D HiKt-^ffiOfl 

13A-13D, 112, 312A, 312B 
15A, 15B, 1 6A, 1 6B 

2 5, 2 5 A, 2 6 A, 2 5B, 2 6 B 



30A, SOB, 30C, 31A, 3 2A, 3 1 B, 3 
2B 7t 

3 5A-3 5D mm 

5 0 f 5 1, 1 5 0, 1 5 1, 2 5 0, 2 5 1 ftft 



60A-60D V§!fll 
1 0 0, 2 0 0 ai* 
1 0 1, 2 0 1, 3 0 1 
1 3 0, 1 3 0A, 1 30B 7t 
131A-131D MMH 
1 6 OA, 1 6 OB WR#/<- 
1 6 3 A, 1 6 3 B 

170, 170 A, 170B nWk*-fV># 

4 00 StS 

401 a, 40 ib mt&&mm*7 

5 0 0, 5 0 OA, 5 0 0B 

501 A- 501 D, 701 A, 701B IBM 

700 R, 700L trx^fijK*^ 

702, 702 R, 702L tf^y&fii^fli^m 

« 

8 0 0 ^fi^ 

8 0 OA, 8 0 OB IRtttt^NUR 

80 1A,. 8 0 IB 48^ 



IBl] 



[03] 



4000 



(KflffttS, 




2B 



5 0 



5 t 




^ 2A , o ^3 ^50 , 2 



T 

5 1 



o o 
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[014] 



Is- 1 2B 



4 00 




3 0 1 



5'OIA 5'0 0 V 2R 
5 0 1 B 



[Si 5] 




101 7] 
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(51)lnt;Cl. 6 fSE'Jffi^ 
G 0 1 R 33/12 



F 1 

G 0 1 R 33/12 



Z 



ISStrBj 3*1 2R 2 6 B (200 1. 1 2. 26) 

ft§8¥ 1 0-2 6 0 1 4 7 
[&B8B] 0#9£ 2 9 B (1 9 9 8. 9. 2 9) 

2M$m£« 1 0-2 6 0 2 
[tHE##] #E¥9-3 4 0 7 7 
[B&ttlHHnff7JE] 

COIN 25/00 
5/04 
25/20 



27/72 
GOIR 33/12 
[Fl ] 
GOIN 25/00 
5/04 
25/20 

27/72 
GOIR 33/12 



IffifflBl ¥#1 3<p6^20B (2 00 1. 6. 2 
0) 

[«iE*tftSS*] 0 00 1 

mttm) ass 

1000 1) 

n<om. mm., gssMt, m, ttm, 

ft ifo^ffli s ^e>^5if!i»*f«ll3J:^<OttilU*ttlc 
l^KffliE2j 

[«3E*t««B*] 00 8 3 
IffiiEifrttl SEX 

[ 0 0 8 3 ] 0 1 3 It, *m <Dt&£$T&B.OmVi& 
#($©0 1 2 lc* Lfc#Hi85 ©JBJi© P - P icfctt *0r 

[¥0!*§jE3] 

[*fS]E*f*9B*] 0 0 8 4 



|0084)114tt, *$8W©&5M>T£1IW*!tfWr® 

rot, ei 2\c&vttgfa<D&mtmwimm&m 
i jaatb^ lift a * m» s a fc l 

IffiiE*t8t«g£) 0 0 8 .6 

mttm] &x 

lOO 8 6] flM4ft»&=i74 0 1 A, 40 1 

ofct^Tfc, «teliK)PH*^aii3<Da^rtlC*>5 2o 
©8tt*»R374 0 1A, 40 1Braiw«4L, T«? 
iClSllTfcffi^ifefflS^ 5 0 0 t LT©*-/V^T/8ff 

6<asvs J «taTt5 0 lK$tffcfflS!HP-5 0 0 tLXC* 
-^iR^d^OiSiSIS 0 1 A, 5 0 IB, 5 0 1 C, 5 
0 1 Di>m%<0£ b 
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©tSSfcEE LT-bi&i m^ShM-ti^ii^ ft L, 
[ffiiE*ffe$Si*] W*B8 

imam m. 

ioo88] ei 5ii, *m<z>mvrmmm& 

*ft© b *>. ^-fflOfCWM9» 3 **o«tt 

&©£4S^ S: i: «Sb«ttl^ Zftffl LXm L it t ©T, 

o i±ic^fieLfcff®^ffl©mfli3 1 1 t»Rt-^ 

2 £ tt&TOMfettlUI 1 0 t QNIKfti&fcXiKJSEOft 
«K3IArffV\ M®i<fettJ*i?Sit-^ 2R, 2LOT 
-A±K««IMfclt»«5 0IC»rttfc«*.tfpaiO* 

3y©fxy»«*-? 7 o or, 700 li^j; •? 

ft. 

MtiEfttftftSte] kjhbs 

[ttiE*f*SS*l 0 0 9 0 
[«!#&] SEX 

1 0 0 9 0 ] @ 1 6 it, #«s»!©s8i#*T3£i<Dja#ii>f& 
**©jmcbmi 6*^77? as, ttntmmm 

mt%M Lfc t * ©-fSJ6©JI?fB©IK®BlB&0£^i- t> 
Of, 2flOK*HR*ff3A, 3Bfc**UC4Mtt-ftS 
V^2 0 0©g«2 0 lfcK»7fc2ffl©ftl 3 OA, 13 
0 B Srfit*. 0 7 ©&&&©7gffiT^ t fc«)PHS*M* 3 
A , 3 B &#o»R£ 6 tr SB L^t < * 
Tfcft. 

IttEftHMFM*] 

[«]E*tfc3SB&] 009 2 
[4I3E#&] 3EH 

10 0 9 2] »«**0lMlttgi9l£*J^fcB 

«*«C3*6fcWC, «ft*2 0 0©g«2 0 1 iCtSW 
fcSflll 0 4 0«K»j*Lfctt 1 1 1 i:^?&R£#fflS 
60K*HfL**3A, 3BOHfcS*rtl+6««l li.tr 
KttTVft. Sffil 1 lA'fett, ffi&l 1 lASriiLT 

msi li^iiiasii i AkmLxnmt-? 2\z&m 

£*iTv>ft. 
[¥K*£8] 
[*tjE**&88i£] S/3JNB8 
[MJE*tft9g«] 00 9 3 



[ffijE#8] 2CH 

[ o o 9 3 1 a i 7 it, *mmm%n<o®&i}Tm 

ttifi©0rffi#H&0-Cii> 9 , te©*83Mfcl*S» t "C fo 
ft. 

[*&«3E9] 
I 

[*§jE*t*9@£] 0 0 9 5 

[ o o 9 s i ® 1 8 tt, **ma>mswm*«>msMi& 

#<*© 5 *>, »ltlWSr*»tftOliS*E2 0 1 fc^/u 

Ha©^)Srol|frE«lBS0S:*-f tOffcft. g£2 0 1 

i©S«2 0 l fc'S/wf-x*^ 8 0 0 fctt, JM&tt:** 
crfcft. ^/i^s^sooii-toffltf-soiA, 8 

eiisic x t> sf aoack:« ft J; o icibhp $ aft . 
i¥«mxi o] 

Iflj&ftfcMK) Ntt* 
[ffijE*ta«B£) BBOffiVttlHI! 

[01] *36w©sa^*f«i©^«j<£y o ytmiua 

■Cfcft. 
ft. 

S<K©ffc©--3li6©J&1iB© #f®0 -C fcft . 

105] ttmow*mm*>m&vito**«>mm<D- 

[06] **W©i»^*f»fi©«)|5fani»S!iirSrBa:»7fc 
8«©-Sffi©^1B©«tlB&8$BTfcft. 

[07] 06©3&JE©«m©!*ftMaS#ir*Kttfc8 
« 1 IC*5«tftY-YlC»ofc»f®0-Cfcft. 

[08] *«9!«>R^«ftti«>ttnAifni«jrtrKitfc 

Stt l ©ffe©Hi&©^fl8T-fcft. 
[09] B8 0Slt0B«aWftm£&?*Rl7fcS 
£ l fcfctfft Z - Z icftofcKrffiB-Cfcft. 

101.0] *»^©Sft^«fgi©»^aD^©^rai-» 
[Bui *&w<of&$$m&<ot*®mi&&<o8jM\z*i 



(3) 



$6B¥lO-260147 



[Ell 21 *J8Wofi»«f*lo*^f-^-a«!HiR 

(HI 3] *» W©JR»tf 1 2 
L fcHJSfO^IS© P - P icfclt 6 Wrffi«B5S-Cfc 

[015] *B^w^tfil£g©i»#ffM*#w5*>, 



$£©-£i£©j&J6©mB&0-cfc*. 
[016] #BW©$£tfKiI©f{&$WrS*fc©8B&$ 

ISJ&©«l8©»r®8tB&B-cfc*. ' 
[01 7 J MnoiRdffKIO(K»«rB«^*Wft 

***** tfca^rosiK t -9 mmmmx-h 

6. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE GUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR BLLEGD3LE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox 0 , 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



